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Ameletopsidae	 1	 3	 2	 0	 6	
Coloburiscidae	 2	 3	 1	 0	 6	
Ichthybotidae	 2	 0	 0	 0	 2	
Leptophlebiidae	 39	 80	 214	 384	 717	
Nesameletidae	 5	 1	 1	 0	 7	
Oniscigastridae	 3	 4	 3	 0	 10	
Rallidentidae	 2	 0	 0	 0	 2	



















Acanthametropodidae	 0	 0	 0	 3	 3	
Ameletidae	 0	 0	 0	 60	 60	
Ametropodidae	 0	 0	 0	 2	 2	
Austremerellidae	 0	 1	 0	 0	 1	
Baetidae	 0	 19	 171	 794	 984	
Baetiscidae	 0	 0	 0	 12	 12	
Behningiidae	 0	 0	 0	 6	 6	
Caenidae	 0	 12	 30	 211	 253	
Coryphoridae	 0	 0	 1	 0	 1	
Dicercomyzidae	 0	 0	 0	 4	 4	
Dipteromimidae	 0	 0	 0	 2	 2	
Ephemerellidae	 0	 0	 0	 150	 150	
Ephemeridae	 0	 0	 3	 75	 78	
Ephemerythidae	 0	 0	 0	 4	 4	
Euthyplociidae	 0	 0	 8	 16	 24	
Heptageniidae	 0	 0	 0	 605	 605	
Isonychiidae	 0	 0	 0	 34	 34	
Leptohyphidae	 0	 0	 101	 60	 161	
Machadorythidae	 0	 0	 0	 1	 1	
Melanemerellidae	 0	 0	 1	 0	 1	
Metretopodidae	 0	 0	 0	 11	 11	
Neoephemeridae	 0	 0	 0	 15	 15	
Oligoneuriidae	 0	 0	 25	 39	 64	
Palingeniidae	 0	 0	 0	 33	 33	
Polymitarcyidae	 0	 0	 73	 29	 102	
Potamanthidae	 0	 0	 0	 24	 24	
Prosopistomatidae	 0	 1	 0	 26	 27	
Pseudironidae	 0	 0	 0	 1	 1	
Siphlonuridae	 0	 0	 0	 48	 48	














Teloganellidae	 0	 0	 0	 2	 2	
Teloganodidae	 0	 0	 0	 25	 25	
Tricorythidae	 0	 0	 0	 39	 39	
Vietnamellidae	 0	 0	 0	 3	 3	
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Stream	 Latitude	(S)	 Longitude	(E)	 Altitude	(m)	 Width	(m)	
Pukenui	Stream*	 35°	42.114ʹ	 174°	15.988ʹ	 185	 2.9	
Kauri	Stream*	 35°	42.275ʹ	 174°	15.698ʹ	 210	 2.6	
Ark	Stream*	 35°	42.540ʹ	 174°	14.917ʹ	 135	 1.5	
Mangere	Stream	 35°	42.734ʹ	 174°	14.766ʹ	 130	 3.7	




















































































































Response	variable	 N	 LRT	 P	 Marginal	R2	 Conditional	R2	
All	insects	 40	 31.3	 <0.001	 0.28	 0.84	
Aquatic	insects	 40	 50.1	 <0.001	 0.46	 0.89	
Terrestrial	insects	 40	 18.7	 <0.001	 0.19	 0.77	
Ephemeroptera	 40	 18.6	 <0.001	 0.14	 0.85	
Plecoptera	 40	 6.7	 0.08	 0.26	 0.59	
Trichoptera	 40	 50.9	 <0.001	 0.51	 0.89	
Lepidoptera	 40	 28.4	 <0.001	 0.49	 0.79	
Coleoptera	 40	 8.2	 0.04	 0.13	 0.83	
Diptera	 40	 11.0	 0.01	 0.11	 0.74	
Ephemeroptera	SR	 40	 3.0	 0.40	 0.09	 0.29	
Coloburiscus	humeralis	 40	 1.3	 0.74	 0.15	 0.65	
Deleatidium	angustum	 40	 1.3	 0.73	 0.03	 0.52	
Isothraulus	abditus	 40	 28.2	 <0.001	 0.37	 0.88	































Species	 BLB	 BL	 BL/CW	 CW	
	 16W					32W	 16W					32W	 16W					32W	 16W					32W	
Coloburiscus	humeralis	 							10							11	 							6									20	 					13									14	 							3										16	
Deleatidium	angustum	 							11							10	 					10											2	 							8									16	 							6										11	
Isothraulus	abditus	 							46							26	 					15									17	 					11									13	 							1												0	
Zephlebia	versicolor	 							28							15	 					18									27	 							8									14	 					12										18	
All	other	Ephemeroptera	 							14							24	 					16									20	 					11									21	 					15												8	


















































































































































































































Acanthophlebia	cruentata	(Hudson,	1904)	 I	 I	 	 I	 I	 N,	I	
Ameletopsis	perscitus	(Eaton,	1899)	 I	 I	 I	 I	 I	 N,	I	
Arachnocolus	phillipsi	Towns	&	Peters,	1979	 I	 I	 	 	 	 N,	I	
Austroclima	sepia	(Phillips,	1930)	 	 	 	 	 	 N	
Austronella	planulata	(Towns,	1983)	 	 	 	 	 	 N	
Coloburiscus	humeralis	(Walker,	1853)	 I	 I	 I	 I	 I	 N,	I	
Deleatidium	(D.)	angustum	Towns	&	Peters,	1996	 I	 I	 I	 I	 I	 N,	I	
Deleatidium	(D.)	cerinum	Phillips,	1930	 	 	 	 	 	 I	
Deleatidium	(D.)	lillii	Eaton,	1899	 	 	 	 	 	 N,	I	
Ichthybotus	hudsoni	(McLachlan,	1894)	 	 	 	 	 	 N,	I	
Isothraulus	abditus	Towns	&	Peters,	1979	 	 I	 I	 I	 I	 N,	I	
Mauiulus	luma	Towns	&	Peters,	1979	 	 	 	 I	 	 I	
Neozephlebia	scita	(Walker,	1853)	 	 I	 I	 	 	 N,	I	
Nesameletus	flavitinctus	(Tillyard,	1923)	 	 I	 I	 	 	 N,	I	
Nesameletus	ornatus	(Eaton,	1883)	 	 	 	 I	 	 N,	I	
Oniscigaster	wakefieldi	McLachlan,	1873	 	 	 	 	 	 N	
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Rallidens	mcfarlanei	Penniket,	1966	 	 	 	 	 	 I	
Siphlaenigma	janae	Penniket,	1962	 	 	 	 	 	 N,	I	
Tepakia	caligata	Towns	&	Peters,	1996	 	 	 	 	 	 N	
Zephlebia	borealis	(Phillips,	1930)	 I	 I	 I	 I	 I	 N,	I	
Zephlebia	dentata	(Eaton,	1871)	 	 	 	 I	 	 N,	I	
Zephlebia	inconspicua	Towns,	1983	 	 	 	 	 	 N,	I	
Zephlebia	aff.	pirongia	sp.	1	 	 	 	 	 	 N,	I	
Zephlebia	spectabilis	Towns,	1983	 I	 	 	 	 I	 N,	I	
Zephlebia	tuberculata	Towns	&	Peters,	1996	 	 I	 	 I	 I	 N,	I	
































































































































































































































Zone	1	 Zone	2	 Zone	3	 Zone	4	 Zone	5	 Zone	6	 Zone	7	
A	 17,933	/	60.1	(9)	 21,598	/	27.6	(4)	 24,143	/	21.3	(3)	 9,533	/	9.7	(2)	 15,812	/	14.4	(2)	 20,502	/	15.4	(2)	 	
B	 79	/	0.3	(<	0.1)	 950	/	1.2	(0.2)	 35	/	0.03	(<	0.1)	 28	/	0.03	(<	0.1)	 232	/	0.2	(<	0.1)	 465	/	0.3	(<	0.1)	 20	/	0.7	(<	0.1)	
C	 11,847	/	39.7	(6)	 55,629	/	71.0	(11)	 81,152	/	71.5	(11)	 61,142	/	62.2	(9)	 31,789	/	29.0	(5)	 8,902	/	6.7	(1)	 	
D	 	 	 	 37	/	0.04	(<	0.1)	 6,885	/	6.3	(1)	 15,558	/	11.7	(2)	 	
E	 	 	 	 	 272	/	0.2	(<	0.1)	 668	/	0.5	(<	0.1)	 	
F	 	 48	/	0.06	(<	0.1)	 14	/	0.01	(<	0.1)	 24	/	0.02	(<	0.1)	 462	/	0.4	(<	0.1)	 53	/	0.04	(<	0.1)	 	
G	 	 40	/	0.05	(<	0.1)	 5,300	/	4.7	(1)	 2,809	/	2.9	(0.4)	 5,474	/	5.0	(1)	 41,084	/	30.8	(5)	 2,581	/	88.1	(3)	
H	 	 98	/	0.1	(<	0.1)	 2,365	/	2.1	(0.3)	 12,073	/	12.3	(2)	 14,155	/	12.9	(2)	 16,891	/	12.7	(2)	 69	/	2.4	(<	0.1)	
I	 	 	 	 360	/	0.4	(<	0.1)	 2,541	/	2.3	(0.3)	 184	/	0.1	(<	0.1)	 	
J	 	 9	/	0.01	(<	0.1)	 60	/	0.05	(<	0.1)	 6,612	/	6.7	(1)	 9,893	/	9.0	(2)	 11,187	/	8.4	(1)	 4	/	0.1	(<	0.1)	
K	 	 	 	 	 572	/	0.5	(<	0.1)	 27	/	0.02	(<	0.1)	 	
L	 	 	 	 	 1,150	/	1.1	(<	0.1)	 144	/	0.1	(<	0.1)	 	
M	 	 	 	 	 141	/	0.	1	(<	0.1)	 	 	
N	 	 	 323	/	0.3	(<	0.1)	 4,706	/	4.8	(1)	 7,872	/	7.2	(1)	 1,0265	/	7.7	(1)	 189	/	6.5	(0.2)	
O	 	 	 19	/	0.02	(<	0.1)	 175	/	0.2	(<	0.1)	 3,838	/	3.5	(1)	 3,393	/	2.5	(1)	 61	/	2.1	(<	0.1)	
P	 	 	 25	/	0.02	(<	0.1)	 532	/	0.5	(<	0.1)	 2,599	/	2.4	(<	0.1)	 2,788	/	2.1	(0.3)	 3	/	0.1	(<	0.1)	
Q	 	 	 52	/	0.05	(<	0.1)	 190	/	0.2	(<	0.1)	 1,563	/	1.4	(<	0.1)	 669	/	0.5	(<	0.1)	 2	/	0.07	(<	0.1)	
R	 	 	 	 	 13	/	0.01	(<	0.1)	 51	/	0.04	(<	0.1)	 	
S	 	 	 4	/	<	0.01	(<	0.1)	 1	/	<	0.01	(<	0.1)	 2,764	/	2.5	(<	0.1)	 351	/	0.3	(<	0.1)	 	
T	 	 	 	 	 1,490	/	1.4	(<	0.1)	 57	/	0.04	(<	0.1)	 	




















































































































































































































Location	(Crosby	code)	 Sex	 Imago	(n	=)	 Subimago	(n	=)	 t-value	 P-value	
Waipoua	(ND)	 Male	 5	 69	 0.03	 0.98	
	 Female	 33	 33	 1.5	 0.13	
Cascades	(AK)	 Male	 0	 0	 –	 –	
	 Female	 10	 33	 0.9	 0.40	
Makohine	(RI)	 Male	 3	 14	 0.5	 0.61	
	 Female	 10	 17	 0.9	 0.34	
Okuti	(MC)	 Male	 6	 23	 1.0	 0.31	

























Location	 Waterway	 Stream	width	(m)	 Latitude;	longitude	(NZGD	2000)	
120	m	 Waimoku	Stream	tributary	 2.4	 39°	08.9031ʹ	S;	173°	56.2385ʹ	E	
280	m	 Cold	Stream	 4.2	 39°	23.8783ʹ	S;	173°	59.9414ʹ	E	
420	m	 Timaru	Stream	 5.5	 39°	12.5344ʹ	S;	173°	58.6967ʹ	E	
600	m	 Waiongana	Stream	 5.6	 39°	14.7196ʹ	S;	174°	06.9387ʹ	E	
730	m	 Camp	Stream	 3.4	 39°	15.4149ʹ	S;	174°	05.8406ʹ	E	
880	m	 Kapuni	Stream	 3.8	 39°	19.3575ʹ	S;	174°	06.2869ʹ	E	

























	 Zone	1	 Zone	2	 Zone	3	 Zone	4	 Zone	5	 Zone	6	 Zone	7	
Sampling	locations	 11	 12	 11	 15	 15	 14	 3	
	 	 	 	 	 	 	 	
EPHEMEROPTERA	 	 	 	 	 	 	 	
Individuals	 3730	 2922	 3046	 3252	 2942	 1895	 234	
Species	 34	 29	 33	 31	 24	 24	 9	
Genera	 18	 17	 18	 12	 11	 11	 7	
Families	 8	 8	 8	 7	 6	 7	 4	
Leptophlebiidae,	species	 26	 21	 24	 22	 16	 15	 6	
Leptophlebiidae,	genera	 11	 10	 11	 6	 5	 5	 4	
	 	 	 	 	 	 	 	
PHYSICO-CHEMICAL	DATA	 	 	 	 	 	 	 	
Altitudinal	range	(m	ASL)	 10–210	 10–550	 75–775	 20–975	 25–1000	 15–405	 5–45	
Altitude	(m	ASL)	 71	±	16	 169	±	47.2	 357	±	75	 259	±	75	 379	±	79	 184	±	34	 20	±	10	
Air	temperature*	(4	hr,	°C)	 14.6	±	0.5	 14.5	±	0.7	 13.9	±	0.7	 14.9	±	0.5	 13.3	±	0.6	 12.4	±	0.9	 12.7	±	1.6	
Water	temperature	(°C)	 16.3	±	0.5	 15.5	±	0.8	 14.1	±	0.6	 14.5	±	0.5	 12.9	±	0.5	 12.4	±	0.9	 11.3	±	0.6	
Dissolved	oxygen	(mg/L)	 9.3	±	0.4	 9.6	±	0.2	 9.9	±	0.2	 10.9	±	0.2	 10.4	±	0.5	 10.4	±	0.3	 10.8	±	0.1	
Conductivity	(µS25/cm)	 125	±	8	 113	±	21	 116	±	25	 77	±	7	 71	±	14	 90	±	14	 147	±	20	
pH	 7.5	±	0.1	 7.6	±	0.1	 7.7	±	0.1	 7.3	±	0.1	 7.1	±	0.2	 7.2	±	0.1	 6.4	±	0.3	
Velocity	estimate	(ms-1)	 0.2–0.4	 0.2–0.4	 0.2–0.4	 0.4–0.6	 0.2–0.4	 0.2–0.4	 0.2–0.4	
Wetted	width	(m)	 6.05	±	1.5	 5.11	±	1.3	 3.91	±	0.5	 6.71	±	1.3	 5.73	±	0.7	 5.56	±	1.0	 2.97	±	0.6	
Median	wetted	width	(m)	 3.01	 3.88	 3.86	 5.38	 4.58	 4.86	 3.40	
Pfankuch	Index	Score	 65	±	6	 58	±	4	 83	±	7	 65	±	4	 65	±	3	 71	±	4	 65	±	4	
Canopy	cover	(%)	 69	±	10	 69	±	10	 60	±	6	 33	±	9	 29	±	8	 55	±	9	 80	±	5	
Substrate	size	(cm)	 10.4	±	2.5	 17.6	±	3.0	 20.0	±	6.9	 16.5	±	1.8	 21.3	±	3.4	 12.4	±	1.3	 8.7	±	3.9	




















































Species	(52	recorded)	 Locations	(%)	 Species	(37	recorded)	 Locations	(%)	 Species	(33	recorded)	 Locations	(%)	
Coloburiscus	humeralis	 88	 Coloburiscus	humeralis	 97	 Deleatidium	(D.)	myzobranchia	 84	
Ameletopsis	perscitus	 70	 Acanthophlebia	cruentata	 92	 Coloburiscus	humeralis	 80	
Neozephlebia	scita	 69	 Zephlebia	dentata	 92	 Deleatidium	(D.)	fumosum	 73	
Deleatidium	(D.)	myzobranchia	 62	 Zephlebia	versicolor	 89	 Neozephlebia	scita	 64	
Deleatidium	(D.)	fumosum	 60	 Austroclima	sepia	 83	 Ameletopsis	perscitus	 62	
Nesameletus	ornatus	 57	 Ameletopsis	perscitus	 81	 Nesameletus	ornatus	 51	
Zephlebia	spectabilis	 51	 Zephlebia	borealis	 78	 Deleatidium	(D.)	vernale	 47	
Austroclima	sepia	 47	 Neozephlebia	scita	 75	 Austroclima	jollyae	 44	
Zephlebia	versicolor	 46	 Ichthybotus	hudsoni	 72	 Deleatidium	(D.)	autumnale	 40	
Acanthophlebia	cruentata	 41	 Zephlebia	spectabilis	 69	 Oniscigaster	distans	 38	
Zephlebia	dentata	 41	 –	 	 –	 	
	 	 	 	 	 	
	 	 	 	 	 	
Rallidens	platydontis	 2	 Zephlebia	nebulosa	 19	 Deleatidium	(D.)	"rakiura"	 7	
Deleatidium	(D.)	"lyellensis"	 1	 Austroclima	jollyae	 14	 Nesameletus	"fiordlandi"	 7	
Deleatidium	(D.)	acerbum		 1	 Deleatidium	(D.)	autumnale	 11	 Rallidens	platydontis	 4	
Deleatidium	(D.)	magnum	 1	 Deleatidium	(D.)	vernale	 11	 Deleatidium	(D.)	"lyellensis"	 2	
Deleatidium	(D.)	cornutum	 1	 Oniscigaster	distans	 11	 Deleatidium	(D.)	acerbum		 2	
Deleatidium	(D.)	patricki	 1	 Tepakia	caligata	 11	 Deleatidium	(D.)	cerinum	 2	
Mauiulus	aquilus	 1	 Deleatidium	(D.)	magnum	 3	 Deleatidium	(D.)	cornutum	 2	
Nesameletus	murihiku	 1	 Mauiulus	aquilus	 3	 Deleatidium	(D.)	patricki	 2	
Zephlebia	aff.	pirongia	sp.	1	 1	 Zephlebia	aff.	pirongia	sp.	1	 3	 Nesameletus	murihiku	 2	














































Species	 dissimilarity	 North	Island	 South	Island	
Acanthophlebia	cruentata	 3.734	 91.7	 0	
Zephlebia	dentata	 3.655	 91.7	 0	
Zephlebia	versicolor	 3.251	 88.9	 11.9	
Zephlebia	borealis	 3.029	 77.8	 0	
Austroclima	sepia	 2.955	 83.3	 14.3	





























































































Zones	 1	 2	 3	 4	 5	 6	
1	 0.000	 0.111	 0.075	 0.354	 0.483	 0.517	
2	 	 0.000	 0.129	 0.367	 0.509	 0.547	
3	 	 	 0.000	 0.313	 0.439	 0.474	
4	 	 	 	 0.000	 0.200	 0.236	
5	 	 	 	 	 0.000	 0.167	









Zones	 1	 2	 3	 4	 5	 6	
1	 1.000	 0.889	 0.925	 0.646	 0.517	 0.483	
2	 	 1.000	 0.871	 0.633	 0.491	 0.453	
3	 	 	 1.000	 0.688	 0.561	 0.526	
4	 	 	 	 1.000	 0.800	 0.764	
5	 	 	 	 	 1.000	 0.833	
6	 	 	 	 	 	 1.000	
Table	4.12		Similarity	of	the	Leptophlebiidae	fauna	among	latitudinal	zones,	assessed	with	the	Sørensen’s	index.	
Zones	 1	 2	 3	 4	 5	 6	
1	 1.000	 0.851	 0.920	 0.667	 0.524	 0.488	
2	 	 1.000	 0.844	 0.651	 0.486	 0.444	
3	 	 	 1.000	 0.696	 0.550	 0.513	
4	 	 	 	 1.000	 0.789	 0.703	
5	 	 	 	 	 1.000	 0.839	







































































































Bands	 1	 2	 3	 4	 5	 6	
1	 1.000	 0.916	 0.867	 0.916	 0.816	 0.800	
2	 	 1.000	 0.925	 0.950	 0.822	 0.778	
3	 	 	 1.000	 0.875	 0.740	 0.750	
4	 	 	 	 1.000	 0.822	 0.806	
5	 	 	 	 	 1.000	 0.800	
6	 	 	 	 	 	 1.000	
	
Table	4.14		Similarity	of	the	Leptophlebiidae	fauna	among	altitudinal	bands,	assessed	with	the	Sørensen’s	index.	
Bands	 1	 2	 3	 4	 5	 6	
1	 1.000	 0.949	 0.881	 0.881	 0.786	 0.778	
2	 	 1.000	 0.893	 0.964	 0.830	 0.784	
3	 	 	 1.000	 0.857	 0.792	 0.745	
4	 	 	 	 1.000	 0.830	 0.784	
5	 	 	 	 	 1.000	 0.750	




























All	fauna	- Band	1	distances All	fauna	- Band	6	distances
Leptophlebiidae	- Band	1	distances Leptophlebiidae	- Band	6	distances






































































































Ameletopsidae	 N,	S,	St	 1	 1	
Coloburiscidae	 N,	S,	St	 1	 1	
Ichthybotidae	 N,	S	 1	 2	
Leptophlebiidae	 N,	S,	St,	A	 13	 43	
Nesameletidae	 N,	S,	St	 1	 6	
Oniscigastridae	 N,	S,	St	 1	 2	
Rallidentidae	 N,	S	 1	 2	
Siphlaenigmatidae	 N,	S	 1	 1	
Table	4.16		Numbers	of	Deleatidium,	Zephlebia,	Leptophlebiidae	and	all	mayfly	species	recorded	from	the	three	
main	islands	of	New	Zealand	(includes	tentative	species,	historical	records	and	nationwide	survey	records).	
Taxa	 North	Island	 South	Island	 Stewart	Island	 All	of	New	Zealand	
Deleatidium	 8	 19	 5	 20	
Zephlebia	 9	 4	 1	 10	
Leptophlebiidae	 29	 28	 9	 43	














Deleatidium	 4	 4	 0	 10	 1	
Zephlebia	 1	 2	 6	 1	 0	
Other	Leptophlebiidae	 3	 2	 7	 0	 0	






































































































































































































Species	recorded	 Locations	 North	Island	 South	Island	(including	Stewart	and	Auckland	Islands)	
	 	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 AU	
Ameletopsidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Ameletopsis	perscitus	(Eaton,	1899)	 57	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 	 SL	 SE	 	
Coloburiscidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Coloburiscus	humeralis	(Walker,	1853)	 71	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Ichthybotidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Ichthybotus	bicolor	Tillyard,	1923	 10	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NP	 NE	 MP	 WD	 	 HC	 EC	 PE	 	 SL	 	 	
Ichthybotus	hudsoni	(McLachlan,	1894)	 26	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 	 VP	 TK	 CM	 MN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	
Leptophlebiidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Acanthophlebia	cruentata	(Hudson,	1904)	 33	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	
Arachnocolus	phillipsi	Towns	&	Peters,	1979	 19	 ND	 CL	 HP	 BP	 WO	 TO	 	 	 	 	 CM	 MN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Atalophlebioides	cromwelli	(Phillips,	1930)	 18	 ND	 CL	 	 BP	 WO	 	 EH	 EL	 	 	 	 MN	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 	 SE	 	
Aupouriella	pohei	Winterbourn,	2009	 0	 ND	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Austroclima	jollyae	Towns	&	Peters,	1979	 25	 ND	 CL	 	 	 WO	 TO	 	 	 	 TK	 CM	 	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Austroclima	sepia	(Phillips,	1930)	 38	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 	 PE	 	 	 SE	 	
Austronella	planulata	(Towns,	1983)	 13	 ND	 	 	 BP	 WO	 TO	 	 EL	 	 	 CM	 MN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	
Cryophlebia	aucklandensis	(Peters,	1971)	 0	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 AU	
Deleatidium	(D.)	acerbum	Hitchings	&	Hitchings,	2016	 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NP	 	 	 WD	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	angustum	Towns	&	Peters,	1996	 22	 ND	 CL	 HP	 	 WO	 TO	 	 	 VP	 	 CM	 MN	 WA	 NN	 	 NE	 	 WD	 SA	 HC	 EC	 PE	 	 	 	 	
Deleatidium	(D.)	atricolor	Hitchings,	2009	 9	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NP	 	 	 	 SA	 HC	 EC	 	 CO	 	 	 	
Deleatidium	(D.)	autumnale	Phillips,	1930	 22	 ND	 	 	 	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Deleatidium	(D.)	branchiola	Hitchings,	2009	 0	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 HC	 	 	 	 	 	 	
Deleatidium	(D.)	cerinum	Phillips,	1930	 14	 ND	 CL	 	 BP	 WO	 TO	 	 EL	 	 	 CM	 	 WA	 NN	 NP	 NE	 	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Deleatidium	(D.)	fumosum	Phillips,	1930	 49	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Deleatidium	(D.)	kawatiri	Hitchings,	2016	 0	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 	 	 	 WD	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	kiwa	Hitchings,	2010	 5	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 SA	 	 	 	 	 	 SE	 	
Deleatidium	(D.)	lillii	Eaton,	1899	 29	 ND	 CL	 	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Deleatidium	(D.)	"lyellensis”	 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 WD	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	magnum	Towns	&	Peters,	1996	 1	 	 	 	 	 	 TO	 	 	 VP	 TK	 	 	 	 	 NP	 	 	 	 	 HC	 	 	 	 	 	 	
Deleatidium	(D.)	myzobranchia	Phillips,	1930	 50	 ND	 CL	 HP	 	 WO	 TO	 	 EL	 VP	 TK	 CM	 	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Deleatidium	(D.)	"rakiura"	 3	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 SE	 	
Deleatidium	(D.)	townsi	Hitchings,	2009	 16	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 	 	 	 	 	 	
Deleatidium	(D.)	vernale	Phillips,	1930	 25	 ND	 CL	 	 	 	 TO	 	 EL	 VP	 	 CM	 	 WA	 NN	 NP	 NE	 	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
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Species	recorded	 Locations	 North	Island	 South	Island	(including	Stewart	and	Auckland	Islands)	
	 	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 AU	
Deleatidium	(D.)	wardorum	Hitchings,	2010	 13	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 	 CO	 	 	 	
Deleatidium	(P.)	cornutum	Towns	&	Peters,	1996	 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 	 	 	 	 SA	 HC	 	 	 	 	 	 	
Deleatidium	(P.)	insolitum	(Towns	&	Peters,	1979)	 0	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 SA	 HC	 	 	 	 	 	 	
Deleatidium	(P.)	patricki	Hitchings,	2008	 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NP	 	 	 	 SA	 HC	 	 	 	 	 	 	
Isothraulus	abditus	Towns	&	Peters,	1979	 14	 ND	 CL	 	 	 WO	 TO	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Mauiulus	aquilus	Towns	&	Peters,	1996	 1	 ND	 CL	 	 	 WO	 TO	 	 EL	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Mauiulus	luma	Towns	&	Peters,	1979	 20	 ND	 CL	 HP	 	 WO	 TO	 EH	 EL	 VP	 	 CM	 MN	 	 NN	 	 	 MP	 WD	 	 	 	 	 	 	 	 	
Neozephlebia	scita	(Walker,	1853)	 56	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 	 SL	 SE	 	
Tepakia	caligata	Towns	&	Peters,	1996	 4	 ND	 CL	 HP	 BP	 WO	 TO	 	 	 	 	 	 MN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	borealis	(Phillips,	1930)	 28	 ND	 CL	 HP	 BP	 WO	 TO	 	 	 	 TK	 CM	 MN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	dentata	(Eaton,	1871)	 33	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	inconspicua	Towns,	1983	 15	 ND	 CL	 HP	 	 WO	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	nebulosa	Towns	&	Peters,	1996	 7	 ND	 CL	 	 	 WO	 TO	 EH	 	 	 	 	 	 	 NN	 	 NE	 	 	 	 	 	 	 	 	 	 	
Zephlebia	pirongia	Towns	&	Peters,	1996	 1	 	 	 HP	 	 WO	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	aff.	pirongia	sp.	1	 1	 ND	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	spectabilis	Towns,	1983	 41	 ND	 CL	 	 	 WO	 TO	 	 EL	 VP	 TK	 CM	 	 WA	 NN	 NP	 NE	 	 WD	 	 HC	 	 PE	 	 SL	 SE	 	
Zephlebia	tuberculata	Towns	&	Peters,	1996	 13	 ND	 CL	 	 BP	 WO	 TO	 EH	 	 	 	 	 MN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	versicolor	(Eaton,	1899)	 37	 ND	 CL	 	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 	 	 	 	 	 	 	 	
Zephlebia	sp.	1	 10	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 NP	 NE	 MP	 WD	 	 	 	 	 	 	 	 	
Nesameletidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Nesameletus	austrinus	Hitchings	&	Staniczek,	2003	 11	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 NP	 	 	 WD	 SA	 HC	 	 	 	 	 	 	
Nesameletus	flavitinctus	(Tillyard,	1923)	 21	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 	 VP	 TK	 CM	 	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 	 	 	 SL	 	 	
Nesameletus	murihiku	Hitchings	&	Staniczek,	2003	 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 WD	 SA	 HC	 	 	 	 	 SE	 	
Nesameletus	ornatus	(Eaton,	1883)	 46	 ND	 CL	 HP	 BP	 WO	 TO	 EH	 EL	 VP	 TK	 CM	 MN	 WA	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 PE	 CO	 SL	 SE	 	
Nesameletus	vulcanus	Hitchings	&	Staniczek,	2003	 0	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 PE	 	 	 	 	
Nesameletus	“fiordlandi”	 3	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 WD	 SA	 	 	 	 	 	 	 	
Oniscigastridae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Oniscigaster	distans	Eaton,	1899	 21	 	 	 	 	 	 TO	 	 	 VP	 TK	 CM	 	 	 NN	 NP	 NE	 MP	 WD	 SA	 HC	 EC	 	 	 SL	 	 	
Oniscigaster	wakefieldi	McLachlan,	1873	 11	 ND	 	 	 	 WO	 TO	 	 EL	 	 	 CM	 	 WA	 	 NP	 NE	 	 WD	 	 HC	 	 	 	 SL	 	 	
Rallidentidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Rallidens	mcfarlanei	Penniket,	1966	 13	 ND	 CL	 	 BP	 WO	 TO	 EH	 	 	 TK	 CM	 	 WA	 	 	 	 	 WD	 	 	 	 	 	 	 	 	
Rallidens	platydontis	Staniczek	&	Hitchings,	2014	 2	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NP	 NE	 MP	 WD	 	 HC	 EC	 	 	 SL	 	 	
Siphlaenigmatidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	






	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 WI	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 AU	
Ameletopsidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Ameletopsis	perscitus	(Eaton,	1899)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Coloburiscidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Coloburiscus	humeralis	(Walker,	1853)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 WI	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Ichthybotidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Ichthybotus	bicolor	Tillyard,	1923	 	 	 	 	 	 	 	 	 	 	 	 WN	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 	 OL	 CO	 DN	 	 	 	 	
Ichthybotus	hudsoni	(McLachlan,	1894)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 WI	 WN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Leptophlebiidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Acanthophlebia	cruentata	(Hudson,	1904)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Arachnocolus	phillipsi	Towns	&	Peters,	1979	 ND	 AK	 CL	 WO	 BP	 TK	 	 	 	 	 	 WN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Atalophlebioides	cromwelli	(Phillips,	1930)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 	 	
Aupouriella	pohei	Winterbourn,	2009	 ND	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Austroclima	jollyae	Towns	&	Peters,	1979	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 	 	 WN	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Austroclima	sepia	(Phillips,	1930)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 WI	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Austronella	planulata	(Towns,	1983)	 ND	 AK	 	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Cryophlebia	aucklandensis	(Peters,	1971)	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 AU	
Deleatidium	(D.)	acerbum	Hitchings	&	Hitchings,	2016	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 BR	 WD	 	 	 	 	 	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	angustum	Towns	&	Peters,	1996	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 WA	 SD	 NN	 	 WD	 	 KA	 	 MC	 SC	 	 	 CO	 	 SL	 	 	 	
Deleatidium	(D.)	atricolor	Hitchings,	2009	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 	 SL	 FD	 	 	
Deleatidium	(D.)	autumnale	Phillips,	1930	 ND	 AK	 	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 	 	
Deleatidium	(D.)	branchiola	Hitchings,	2009	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 OL	 CO	 	 	 	 	 	
Deleatidium	(D.)	cerinum	Phillips,	1930	 ND	 AK	 	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Deleatidium	(D.)	fumosum	Phillips,	1930	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Deleatidium	(D.)	kawatiri	Hitchings,	2016	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 BR	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	kiwa	Hitchings,	2010	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 SL	 FD	 SI	 	
Deleatidium	(D.)	lillii	Eaton,	1899	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Deleatidium	(D.)	"lyellensis”	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Deleatidium	(D.)	magnum	Towns	&	Peters,	1996	 	 	 	 	 	 TK	 TO	 	 	 	 	 	 	 	 NN	 	 	 	 	 NC	 MC	 SC	 MK	 	 CO	 	 	 	 	 	
Deleatidium	(D.)	myzobranchia	Phillips,	1930	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Deleatidium	(D.)	"rakiura"	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 SI	 	
Deleatidium	(D.)	townsi	Hitchings,	2009	 	 	 	 	 	 	 	 	 	 	 	 	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 	 	 	 	 	 	 	





	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 WI	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 AU	
Deleatidium	(D.)	wardorum	Hitchings,	2010	 	 	 	 	 	 	 	 	 	 	 	 	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 	 	 	 	 	
Deleatidium	(P.)	cornutum	Towns	&	Peters,	1996	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 	 FD	 	 	
Deleatidium	(P.)	insolitum	(Towns	&	Peters,	1979)	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NC	 	 	 MK	 	 	 	 	 	 	 	
Deleatidium	(P.)	patricki	Hitchings,	2008	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 	 	 FD	 	 	
Isothraulus	abditus	Towns	&	Peters,	1979	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 RI	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Mauiulus	aquilus	Towns	&	Peters,	1996	 ND	 	 CL	 WO	 	 	 TO	 	 	 	 	 	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Mauiulus	luma	Towns	&	Peters,	1979	 ND	 AK	 	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 	 	 NN	 BR	 WD	 MB	 	 	 	 	 	 	 	 	 	 	 	 	
Neozephlebia	scita	(Walker,	1853)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Tepakia	caligata	Towns	&	Peters,	1996	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 	 	 WN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	borealis	(Phillips,	1930)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	dentata	(Eaton,	1871)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 WI	 WN	 WA	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	inconspicua	Towns,	1983	 ND	 AK	 CL	 WO	 BP	 	 TO	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	nebulosa	Towns	&	Peters,	1996	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 	 	 	 	 SD	 	 BR	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	pirongia	Towns	&	Peters,	1996	 	 	 	 WO	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	aff.	pirongia	sp.	1	 ND	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	spectabilis	Towns,	1983	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 	 MC	 SC	 	 OL	 CO	 DN	 SL	 FD	 SI	 	
Zephlebia	tuberculata	Towns	&	Peters,	1996	 ND	 AK	 CL	 WO	 BP	 TK	 	 GB	 	 RI	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	versicolor	(Eaton,	1899)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 	 RI	 	 WN	 WA	 SD	 NN	 BR	 	 MB	 	 	 	 	 	 	 	 	 	 	 	 	
Zephlebia	sp.	1	 	 	 	 	 	 	 	 	 	 	 	 	 	 SD	 NN	 BR	 WD	 MB	 	 	 	 	 	 	 	 	 	 FD	 	 	
Nesameletidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Nesameletus	austrinus	Hitchings	&	Staniczek,	2003	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 	 SL	 FD	 	 	
Nesameletus	flavitinctus	(Tillyard,	1923)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 	 OL	 CO	 DN	 	 	 	 	
Nesameletus	murihiku	Hitchings	&	Staniczek,	2003	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 OL	 CO	 	 SL	 FD	 SI	 	
Nesameletus	ornatus	(Eaton,	1883)	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 GB	 HB	 RI	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 	 	
Nesameletus	vulcanus	Hitchings	&	Staniczek,	2003	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 MC	 	 	 	 	 	 	 	 	 	
Nesameletus	“fiordlandi”	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 WD	 	 	 	 	 	 	 	 	 	 	 FD	 	 	
Oniscigastridae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Oniscigaster	distans	Eaton,	1899	 	 	 	 	 	 TK	 TO	 GB	 	 RI	 	 WN	 	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 MC	 SC	 MK	 OL	 CO	 DN	 SL	 FD	 SI	 	
Oniscigaster	wakefieldi	McLachlan,	1873	 ND	 AK	 	 WO	 	 TK	 TO	 GB	 	 	 	 WN	 WA	 SD	 NN	 BR	 WD	 MB	 KA	 NC	 	 	 	 OL	 CO	 DN	 SL	 	 	 	
Rallidentidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Rallidens	mcfarlanei	Penniket,	1966	 ND	 AK	 CL	 WO	 BP	 TK	 TO	 	 	 RI	 	 	 WA	 	 	 BR	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
Rallidens	platydontis	Staniczek	&	Hitchings,	2014	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 NN	 	 	 MB	 	 NC	 	 SC	 	 OL	 	 DN	 SL	 	 	 	
Siphlaenigmatidae	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	




																								 					 					 					 	






					 					 					 	




					 					 					 	




					 					 					 	




					 					 					 	




					 					 					 	




					 					 					 	























































































































































































































































































































































































































	 Northern	North	Island	 Central	North	Island	 Northern	South	Island	
Number	of	specimens	 18	 33	 31	
Mean	length	±	SEM	(mm)	 5.7	±	0.13	 7.4	±	0.08	 6.8	±	0.15	
Maximum	length	(mm)	 7.0	 8.7	 8.8	





















































	 n	 Hap	 (ND)	 (BP)	 (TK)	 (TO,	E)	 (TO,	W)	 (GB)	 (BR)	
Pukenui	Forest	(ND)	 10	 7	 1.1	 2.0	 4.0	 4.2	 4.4	 4.4	 5.4	
Waitawheta	(BP)	 1	 1	 2.3	 -	 3.1	 3.7	 3.7	 3.7	 4.9	
Pouiatoa	Forest	(TK)	 10	 10	 5.0	 4.0	 1.7	 1.3	 1.2	 1.3	 3.7	
Taupo	East	(TO,	E)	 2	 1	 4.4	 3.7	 3.7	 -	 0.5	 0.6	 3.3	
Taupo	West	(TO,	W)	 2	 2	 4.9	 3.8	 3.8	 0.5	 0.3	 0.8	 3.8	
Waikaremoana	(GB)	 2	 2	 4.7	 3.7	 4.0	 0.6	 0.8	 0.3	 3.5	



























































































































































































































































































































Location	 Lat.	°S;	Long.	°E	 Collectors	and	dates	 Repository	
Waikoropupu	Stm,	Omahuta	(ND)	 35.2331;	173.6525	 Tanya	L.	Cook;	2001	 Pohe	Coll.	
Waitangi	River,	Waimate	North	(ND)	 35.2963;	173.9016	 Northland	RC;	2008	 Pohe	Coll.	
Punaruku	Stm,	Punaruku	(ND)	 35.3978;	174.3111	 Stephen	R.	Pohe;	2013	 Pohe	Coll.	
Te	Oriwa	Stm,	Whananaki	South	(ND)	 35.5506;	174.4098	 Stephen	R.	Pohe;	2013	 Pohe	Coll.	
Pukenui	Stm,	Whangarei	(ND)	 35.7019;	174.2645	 Stephen	R.	Pohe;	2011–2013,	2017	 Pohe	Coll.	
Awarere	Stm,	Warkworth	(AK)	 36.3700;	174.5676	 Auckland	RC;	2009	 	
Omaumau	River,	Mt	Auckland	(AK)	 36.4577;	174.4603	 Auckland	RC;	2008,	2010	 	
Awaroa	Stream,	Whitianga	(CL)	 36.8105;	175.6149	 Brian	J.	Smith;	1999	 Cant.	Mus.	
Waitupu	Stm,	Waitakere	Ranges	(AK)	 36.8763;	174.5279	 Arnold	H.	Staniczek;	1993	 Cant.	Mus.	
Swanson	Stm,	Waitakere	Ranges	(AK)	 36.8796;	174.5604	 John	A.	McLean;	1966	 NZAC	
Cascade	Stm,	Waitakere	Ranges	(AK)	 36.8932;	174.5185	 David	R.	Towns;	1976	 NZAC	
Kitekite	Falls,	Waitakere	Ranges	(AK)	 36.9608;	174.4890	 Towns	&	Hayward;	1976	 	
Karamatura	Stm,	Waitakere	Ranges	(AK)	 37.0020;	174.5556	 Towns	&	Towns;	1977	 FAMU	
Mangatawhiri	River,	Hunua	Ranges	(AK)	 37.0325;	175.1626	 Auckland	RC;	2010	 	
Te	Puru	Stm,	Te	Puru	(CL)	 37.0450;	175.5337	 Stephen	R.	Pohe;	2013	 Pohe	Coll.	
Kauaeranga	River,	Thames	(CL)	 37.0667;	175.6659	 Towns	&	Hayward;	1977	 	
Whangaiterenga	Stm,	Thames	(CL)	 37.0830;	175.6430	 Arnold	H.	Staniczek;	1993	 Cant.	Mus.	
Waitawheta	River,	Waitawheta	(BP)	 37.4415;	175.7453	 Stephen	R.	Pohe;	2013	 Pohe	Coll.	
Waiari	Stm,	Te	Puke	(BP)	 37.7906;	176.3384	 Bay	of	Plenty	RC;	2005	 	
Pungarehu	Stm,	Te	Puke	(BP)	 37.9195;	176.5935	 Bay	of	Plenty	RC;	2005	 	
Mangorewa	River,	Rotorua	(BP)	 37.9600;	176.1702	 Terry	R.	Hitchings;	1995	 Cant.	Mus.	
Mokaihaha	Stm,	Rotorua	(BP)	 38.1766;	176.0279	 Environment	Waikato	RC;	2008	 	
Tahunaatara	Stm,	Rotorua	(BP)	 38.3310;	176.0700	 Environment	Waikato	RC;	2008	 	
Unnamed	stream,	Tolaga	Bay	(GB)	 38.3870;	178.3164	 Graeme	J.	Penney;	1996	 Cant.	Mus.	
Okahukura	Stm,	Tokoroa	(TO)	 38.4008;	175.4925	 Stephen	R.	Pohe;	2014	 Pohe	Coll.	
Waihora	Stm,	Taupo	(TO)	 38.6376;	175.7237	 Stephen	R.	Pohe;	2017	 Pohe	Coll.	
Waihora	Stm,	Taupo	(TO)	 38.6377;	175.7245	 Environment	Waikato	RC;	2008	 	
Otupoto	Stm,	Taupo	(TO)	 38.6708;	175.6873	 Environment	Waikato	RC;	2008	 	
Ngapuketurua,	Kaingaroa	Forest	(TO)	 38.7206;	176.5418	 M.	M.	Neill;	1965	 Mus.	of	N.Z.	
Aniwaniwa	Stm,	Waikaremoana	(GB)	 38.7434;	177.1726	 Stephen	R.	Pohe;	2014	 Pohe	Coll.	
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Otamatea	River,	Kaingaroa	Forest	(TO)	 38.7462;	176.3913	 Crawford	&	Hitchings;	1998,	1999	 Cant.	Mus.	
Rangitaiki	River,	Kaingaroa	Forest	(TO)	 38.8186;	176.3199	 William	J.	Crawford;	1997	 Cant.	Mus.	
Taringamotu	River,	Oruaiwi	(TO)	 38.8228;	175.4443	 P.	Aston;	1963,	Penniket;	1966	 Cant.	Mus.	
Taringamotu	River,	Oruaiwi	(TO)	 38.8228;	175.4443	 P.	Aston;	1969	 PERC	
Te	Iringaowhare	Stm,	Wairoa	(GB)	 38.9194;	177.2401	 Hawke's	Bay	RC;	2009	 	
Taharua	River,	Kaingaroa	Forest	(TO)	 38.9458;	176.2856	 William	J.	Crawford;	2002	 Cant.	Mus.	
Mangakowhitiwhiti	Stm,	Turangi	(TO)	 39.0110;	175.9706	 Stephen	R.	Pohe;	2016	 Pohe	Coll.	
Mangakowhitiwhiti	Stm,	Turangi	(TO)	 39.0112;	175.9709	 William	J.	Crawford;	2003	 Cant.	Mus.	
Waipunga	River,	Tarawera	(TO)	 39.0133;	176.5592	 William	J.	Crawford;	2002	 Cant.	Mus.	
Waitara	River,	Pouiatoa	Forest	(TK)	 39.1234;	174.5119	 Stephen	R.	Pohe;	2014	 Pohe	Coll.	
Waikoko	Stm,	Rangipo	(TO)	 39.1383;	175.8305	 William	J.	Crawford;	2002	 Cant.	Mus.	
Tupapakurua	Stm,	National	Park	(TO)	 39.1773;	175.3006	 William	J.	Crawford;	2003	 Cant.	Mus.	
Retaruke	River,	National	Park	(TO)	 39.1858;	175.2812	 Terry	R.	Hitchings;	1998	 Cant.	Mus.	
Retaruke	River,	National	Park	(TO)	 39.2037;	175.2888	 William	J.	Crawford;	2003	 Cant.	Mus.	
Waimarino	Stm,	National	Park	(TO)	 39.2270;	175.3799	 William	J.	Crawford;	2002	 Cant.	Mus.	
Makomiko	Stm,	National	Park	(TO)	 39.2403;	175.3920	 William	J.	Crawford;	2002	 Cant.	Mus.	
Mangataramea	Stm,	Timahanga	Stn	(TO)	 39.4061;	176.2452	 Stephen	R.	Pohe;	2014	 Pohe	Coll.	
Waitotara	River,	Taumatatahi	(RI)	 39.5430;	174.7630	 Stephen	R.	Pohe;	2014	 Pohe	Coll.	
Jinks	Creek,	Reefton	Saddle	(BR)	 42.1343;	171.8231	 Terry	R.	Hitchings;	1997	 Cant.	Mus.	
O'Malley	Creek,	Reefton	Saddle	(BR)	 42.1450;	171.8156	 Terry	R.	Hitchings;	1997	 Cant.	Mus.	
O'Malley	Creek,	Reefton	Saddle	(BR)	 42.1459;	171.8140	 Harding,	Winterbourn,	Pohe;	2016	 Pohe	Coll.	
O'Malley	Creek,	Reefton	Saddle	(BR)	 42.1461;	171.8108	 Michael	J.	Winterbourn;	2007	 	
O'Malley	Creek,	Reefton	Saddle	(BR)	 42.1468;	171.8120	 Arnold	H.	Staniczek;	1993	 Cant.	Mus.	
Deverys	Creek,	Barrytown	(BR)	 42.1983;	171.3291	 Terry	R.	Hitchings;	2000	 Cant.	Mus.	
Baxter's	Creek,	Kokiri	(BR)	 42.4871;	171.3761	 John	G.	Penniket;	1960	 Cant.	Mus.	
Baxter's	Creek,	Kokiri	(BR)	 42.4871;	171.3761	 John	G.	Penniket;	1960	 NZAC	
Baxter's	Creek,	Kokiri	(BR)	 42.4871;	171.3761	 John	G.	Penniket;	1966	 PERC	
Arnold	Creek,	Kokiri	(BR)	 42.5052;	171.3817	 John	G.	Penniket;	1966	 Cant.	Mus.	
Maori	Gully	Creek,	Kokiri	(BR)	 42.5084;	171.3597	 Terry	R.	Hitchings;	1993	 Cant.	Mus.	
Pigeon	Creek,	Lake	Brunner	(BR)	 42.6079;	171.3912	 Terry	R.	Hitchings;	1998	 Cant.	Mus.	
Niagara	Creek,	Lake	Brunner	(BR)	 42.6085;	171.3656	 Terry	R.	Hitchings;	1998	 Cant.	Mus.	







Sample	 1630	 1687	 473	 474	 475	 476	 478	 375	 379	 385	 387	 390	 499	 500	 543	 6513	 6623	 6628	 6676	 6554	 6555	 6570	 6589	 6600	 6531	 3859	 4115	 4169	
Pukenui	Forest	1630	(ND)	 	 0.4	 0.5	 0.3	 0.5	 0.4	 0.3	 0.9	 0.8	 0.8	 0.8	 0.8	 0.8	 0.7	 0.8	 0.7	 0.7	 0.5	 0.7	 0.5	 0.7	 0.7	 0.8	 0.8	 0.8	 0.5	 0.8	 0.8	
Pukenui	Forest	1687	(ND)	 1.4	 	 0.4	 0.4	 0.4	 0.1	 0.4	 0.9	 0.9	 0.9	 0.9	 0.8	 0.8	 0.8	 0.8	 0.8	 0.8	 0.6	 0.8	 0.6	 0.8	 0.8	 0.8	 0.8	 0.8	 0.5	 0.8	 0.8	
Pukenui	Forest	473	(ND)	 1.5	 1.1	 	 0.4	 0.4	 0.4	 0.4	 0.9	 0.9	 0.9	 0.9	 0.8	 0.8	 0.7	 0.7	 0.8	 0.8	 0.6	 0.8	 0.6	 0.8	 0.8	 0.8	 0.8	 0.8	 0.5	 0.7	 0.8	
Pukenui	Forest	474	(ND)	 0.6	 1.4	 1.2	 	 0.5	 0.4	 0.3	 0.9	 0.9	 0.8	 0.9	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.5	 0.7	 0.5	 0.8	 0.7	 0.7	 0.7	 0.8	 0.5	 0.7	 0.8	
Pukenui	Forest	475	(ND)	 1.5	 1.4	 1.2	 1.5	 	 0.4	 0.4	 0.9	 0.9	 0.9	 0.9	 0.8	 0.8	 0.8	 0.7	 0.8	 0.8	 0.6	 0.8	 0.6	 0.8	 0.8	 0.8	 0.8	 0.8	 0.6	 0.8	 0.8	
Pukenui	Forest	476	(ND)	 1.2	 0.2	 0.9	 1.2	 1.2	 	 0.4	 0.9	 0.9	 0.9	 0.9	 0.8	 0.8	 0.8	 0.7	 0.8	 0.8	 0.6	 0.8	 0.6	 0.8	 0.8	 0.8	 0.8	 0.8	 0.5	 0.8	 0.8	
Pukenui	Forest	478	(ND)	 0.5	 1.2	 1.4	 0.5	 1.4	 1.1	 	 0.9	 0.9	 0.8	 0.9	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.5	 0.7	 0.5	 0.7	 0.7	 0.7	 0.7	 0.7	 0.5	 0.7	 0.7	
Reefton	Saddle	375	(BR)	 5.3	 6.1	 5.9	 5.6	 5.6	 5.9	 5.5	 	 0.1	 0.2	 0.2	 0.4	 0.7	 0.7	 0.7	 0.7	 0.7	 0.9	 0.7	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.9	 0.7	 0.7	
Reefton	Saddle	379	(BR)	 5.2	 5.9	 5.8	 5.5	 5.5	 5.8	 5.3	 0.2	 	 0.2	 0.1	 0.4	 0.7	 0.7	 0.7	 0.7	 0.6	 0.8	 0.7	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.8	 0.7	 0.7	
Reefton	Saddle	385	(BR)	 5.0	 5.8	 5.9	 5.3	 5.6	 5.6	 5.2	 0.3	 0.2	 	 0.2	 0.4	 0.7	 0.7	 0.7	 0.7	 0.7	 0.8	 0.7	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.8	 0.7	 0.7	
Reefton	Saddle	387	(BR)	 5.3	 6.1	 5.9	 5.6	 5.6	 5.9	 5.5	 0.3	 0.2	 0.3	 	 0.4	 0.7	 0.7	 0.7	 0.7	 0.7	 0.9	 0.7	 0.8	 0.7	 0.7	 0.7	 0.7	 0.7	 0.8	 0.7	 0.7	
Reefton	Saddle	390	(BR)	 4.3	 5.0	 4.9	 4.6	 4.6	 4.9	 4.4	 1.1	 0.9	 1.1	 1.1	 	 0.7	 0.7	 0.6	 0.6	 0.6	 0.8	 0.6	 0.7	 0.6	 0.6	 0.6	 0.6	 0.7	 0.7	 0.6	 0.6	
Taupo	West	499	(TO)	 4.4	 4.9	 4.4	 4.4	 4.7	 4.7	 4.3	 4.0	 3.8	 4.0	 4.0	 3.2	 	 0.2	 0.3	 0.3	 0.3	 0.7	 0.2	 0.7	 0.2	 0.3	 0.4	 0.3	 0.3	 0.7	 0.3	 0.3	
Taupo	West	500	(TO)	 4.1	 4.6	 4.1	 4.1	 4.4	 4.4	 4.0	 4.0	 3.8	 4.0	 4.0	 3.2	 0.3	 	 0.3	 0.3	 0.3	 0.7	 0.2	 0.7	 0.2	 0.3	 0.4	 0.3	 0.3	 0.7	 0.3	 0.3	
Taupo	East	543	(TO)	 4.3	 4.4	 4.0	 4.3	 4.3	 4.3	 4.1	 3.5	 3.4	 3.5	 3.5	 2.7	 0.5	 0.5	 	 0.4	 0.4	 0.7	 0.3	 0.7	 0.3	 0.3	 0.3	 0.3	 0.4	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6513	(TK)	 4.0	 4.7	 4.3	 4.0	 4.6	 4.6	 3.8	 3.5	 3.4	 3.5	 3.5	 2.7	 0.8	 0.8	 0.9	 	 0.3	 0.7	 0.3	 0.7	 0.3	 0.2	 0.3	 0.2	 0.3	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6623	(TK)	 4.0	 4.7	 4.3	 4.0	 4.6	 4.6	 3.8	 3.4	 3.2	 3.4	 3.4	 2.6	 0.8	 0.8	 0.9	 0.6	 	 0.7	 0.3	 0.7	 0.3	 0.3	 0.3	 0.3	 0.4	 0.7	 0.3	 0.4	
Pouiatoa	Forest	6628	(TK)	 1.8	 2.3	 2.1	 2.1	 2.4	 2.1	 2.0	 5.2	 5.0	 4.9	 5.2	 4.1	 3.8	 3.5	 3.7	 4.0	 3.8	 	 0.7	 0.1	 0.7	 0.7	 0.8	 0.7	 0.8	 0.3	 0.7	 0.8	
Pouiatoa	Forest	6676	(TK)	 4.1	 4.9	 4.4	 4.1	 4.7	 4.7	 4.0	 3.7	 3.5	 3.7	 3.7	 2.9	 0.3	 0.3	 0.5	 0.5	 0.5	 3.8	 	 0.7	 0.2	 0.2	 0.3	 0.2	 0.3	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6554	(TK)	 1.7	 2.4	 2.3	 2.0	 2.6	 2.3	 1.8	 5.0	 4.9	 4.7	 5.0	 4.0	 3.7	 3.4	 3.5	 3.8	 3.7	 0.2	 3.7	 	 0.6	 0.7	 0.7	 0.7	 0.7	 0.3	 0.7	 0.7	
Pouiatoa	Forest	6555	(TK)	 4.1	 4.9	 4.4	 4.4	 4.7	 4.7	 4.3	 3.7	 3.5	 3.7	 3.7	 2.9	 0.3	 0.3	 0.5	 0.8	 0.8	 3.5	 0.3	 3.4	 	 0.3	 0.4	 0.3	 0.3	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6570	(TK)	 4.0	 4.7	 4.3	 4.0	 4.6	 4.6	 3.8	 3.5	 3.4	 3.5	 3.5	 2.7	 0.8	 0.8	 0.6	 0.3	 0.6	 4.0	 0.5	 3.8	 0.8	 	 0.1	 0.1	 0.3	 0.7	 0.2	 0.2	
Pouiatoa	Forest	6589	(TK)	 4.1	 4.9	 4.4	 4.1	 4.7	 4.7	 4.0	 3.7	 3.5	 3.7	 3.7	 2.9	 0.9	 0.9	 0.8	 0.5	 0.8	 4.1	 0.6	 4.0	 0.9	 0.2	 	 0.2	 0.3	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6600	(TK)	 4.1	 4.9	 4.4	 4.1	 4.7	 4.7	 4.0	 3.7	 3.5	 3.7	 3.7	 2.9	 0.6	 0.6	 0.8	 0.2	 0.5	 4.1	 0.3	 4.0	 0.6	 0.2	 0.3	 	 0.2	 0.7	 0.3	 0.3	
Pouiatoa	Forest	6531	(TK)	 4.6	 5.0	 4.6	 4.6	 4.9	 4.9	 4.4	 4.1	 4.0	 4.1	 4.1	 3.4	 0.8	 0.8	 0.9	 0.6	 0.9	 4.3	 0.8	 4.1	 0.8	 0.6	 0.8	 0.5	 	 0.7	 0.3	 0.3	
Waitawheta	3859	(BP)	 1.7	 2.1	 2.0	 2.0	 2.3	 2.0	 1.8	 5.2	 5.0	 4.9	 5.2	 4.1	 3.8	 3.5	 3.7	 3.7	 3.5	 0.5	 3.8	 0.6	 3.5	 3.7	 3.8	 3.8	 4.0	 	 0.7	 0.7	
Waikaremoana	4115	(GB)	 4.3	 4.7	 4.0	 4.0	 4.6	 4.6	 4.1	 3.8	 3.7	 3.8	 3.8	 3.0	 0.8	 0.8	 0.6	 0.6	 0.9	 4.0	 0.8	 3.8	 0.8	 0.3	 0.5	 0.5	 0.6	 3.7	 	 0.2	















































































































































































Location	(Code)	 Site	 Lat	°S	;	Long	°E	 Altitude	(m)	
Northland	(ND)	 Pukenui	Forest	 35.7046	;	174.2616	 210	
Auckland	(AK)	 Piha	 36.9388	;	174.4671	 15	
Coromandel	(CL)	 Little	Barrier	Island	 36.2114	;	175.0527	 35	
Bay	of	Plenty	(BP)	 Rotorua	 37.9604	;	176.1675	 365	
Taranaki,	North	(TK,	N)	 Hutiwai	Forest	 38.8631	;	174.7784	 135	












































































	 Depth	(m)	 Velocity	(ms-1)	 Organic	cover	(%)	 Nymphs	(per	m2)	
Riffles	 0.16	(0.005)	 0.54	(0.028)	 1	(0.5)	 0	
Pools	 0.45	(0.014)	 0.06	(0.004)	 79	(3.0)	 26.1	(7.5)	

















	 rs	 P	 rs	 P	
Organic	cover	(%)	 	0.82	 <	0.001	 0.51	 0.004	
Dissolved	oxygen	(mg/L)	 	0.17	 0.36	 -0.54	 0.002	

















































Location	(Code)	 n	 Hap	 Hd	(±	SD)	 π	(±	SD)	
Northland	(ND)	 31	 14	 0.84	(0.060)	 0.0050	(0.0029)	
Auckland	(AK)	 		2	 		2	 1.00	(0.500)	 0.0046	(0.0053)	
Coromandel	(CL)	 30	 		2	 0.13	(0.079)	 0.0002	(0.0003)	
Bay	of	Plenty	(BP)	 12	 		4	 0.46	(0.170)	 0.0010	(0.0009)	
Taranaki,	North	(TK,	N)	 33	 		9	 0.48	(0.108)	 0.0012	(0.0010)	
















Location	(Code)	 n	 Hap	 (ND)	 (AK)	 (CL)	 (BP)	 (TK,	N)	 (TK,	E)	
Northland	(ND)	 31	 14	 0.7	 1.3	 0.6	 0.8	 0.8	 0.8	
Auckland	(AK)	 2	 2	 1.8	 0.5	 1.1	 1.1	 1.1	 1.2	
Little	Barrier	Island	(CL)	 30	 2	 1.1	 1.2	 0.2	 0.3	 0.3	 0.3	
Rotorua	(BP)	 12	 4	 1.2	 1.4	 0.5	 0.3	 0.4	 0.4	
Taranaki,	North	(TK,	N)	 33	 9	 1.2	 1.4	 0.5	 0.6	 0.4	 0.4	









Location	(Code)	 (ND)	 (AK)	 (CL)	 (BP)	 (TK,	N)	
Northland	(ND)	 -	 	 	 	 	
Auckland	(AK)	 0.079	 -	 	 	 	
Little	Barrier	Island	(CL)	 0.514***	 0.436**	 -	 	 	
Rotorua	(BP)	 0.351***	 0.273	 0.008	 -	 	
Taranaki,	North	(TK,	N)	 0.341***	 0.262	 0.017*	 -0.010	 -	































































































































































































































































































































































































































































































































































































































































































Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Whangaroa	1	 Sherman	Stream	 70	 35°	01.1651ʹ	S;	173°	43.0749ʹ	E	
Whangaroa	2	 Waiarakau	Stream	 10	 35°	00.8963ʹ	S;	173°	43.0679ʹ	E	
Whangaroa	3	 Waiarakau	Stream	 15	 35°	00.9165ʹ	S;	173°	42.9438ʹ	E	
Mangamuka	1	 Tapapa	Stream	 75	 35°	11.5611ʹ	S;	173°	28.8019ʹ	E	
Mangamuka	2	 Tapapa	Stream	 75	 35°	11.6030ʹ	S;	173°	28.7534ʹ	E	
Mangamuka	3	 Tapapa	Stream	 80	 35°	11.5778ʹ	S;	173°	28.6795ʹ	E	
Puketi	1	 Opaopao	Stream	 20	 35°	16.6391ʹ	S;	173°	41.2483ʹ	E	
Puketi	2	 Waipapa	River	 30	 35°	16.1645ʹ	S;	173°	41.2845ʹ	E	
Puketi	3	 Waipapa	River	tributary	 40	 35°	15.8347ʹ	S;	173°	41.1373ʹ	E	
Russell	1	 Punaruku	Stream	 30	 35°	23.8673ʹ	S;	174°	18.6682ʹ	E	
Russell	2	 Punaruku	Stream	 30	 35°	23.8581ʹ	S;	174°	18.5201ʹ	E	
Russell	3	 Punaruku	Stream	tributary	 35	 35°	23.7779ʹ	S;	174°	18.5835ʹ	E	
Whananaki	1	 Te	Oriwa	Stream	tributary	 40	 35°	33.0212ʹ	S;	174°	24.5810ʹ	E	
Whananaki	2	 Te	Oriwa	Stream	tributary	 40	 35°	33.0374ʹ	S;	174°	24.5899ʹ	E	
Whananaki	3	 Te	Oriwa	Stream	tributary	 40	 35°	33.0507ʹ	S;	174°	24.6054ʹ	E	
Waipoua	1	 Waipoua	River	 75	 35°	39.0282ʹ	S;	173°	33.1284ʹ	E	
Waipoua	2	 Waipoua	River	 75	 35°	39.0891ʹ	S;	173°	33.4105ʹ	E	
Waipoua	3	 Waikohatu	Stream	 80	 35°	39.0368ʹ	S;	173°	33.4950ʹ	E	
Pukenui	1	 Pukenui	Stream*	 200	 35°	42.1500ʹ	S;	174°	15.8190ʹ	E	
Pukenui	2	 Pukenui	Stream*	 205	 35°	42.2291ʹ	S;	174°	15.7559ʹ	E	
Pukenui	3	 Pukenui	Stream*	 210	 35°	42.2746ʹ	S;	174°	15.6976ʹ	E	
Mangere	1	 Mangere	Stream	 120	 35°	42.6247ʹ	S;	174°	14.4987ʹ	E	
Mangere	2	 Mangere	Stream	 125	 35°	42.5921ʹ	S;	174°	14.7197ʹ	E	
Mangere	3	 Waterfall	Creek*	 130	 35°	42.5449ʹ	S;	174°	14.7282ʹ	E	
Mareretu	1	 Finlaysons	Brook	 60	 36°	01.2850ʹ	S;	174°	21.5427ʹ	E	
Mareretu	2	 Finlaysons	Brook	 65	 36°	01.2924ʹ	S;	174°	21.4576ʹ	E	
Mareretu	3	 Finlaysons	Brook	 70	 36°	01.2617ʹ	S;	174°	21.4038ʹ	E	
Little	Barrier	2‡‡	 Tirikakawa	Stream	 30	 36°	13.4161ʹ	S;	175°	04.1343ʹ	E	
Little	Barrier	4‡‡	 Hut	Bay	Creek	 15	 36°	13.4915ʹ	S;	175°	04.1496ʹ	E	
Little	Barrier	5‡‡	 Haowhenua	Stream	 40	 36°	12.2879ʹ	S;	175°	03.0356ʹ	E	
Pohuehue	1	 Pohuehue	Stream*	 70	 36°	27.1852ʹ	S;	174°	39.0955ʹ	E	
Pohuehue	2	 Pohuehue	Stream*	 75	 36°	27.2112ʹ	S;	174°	39.0914ʹ	E	







Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Fantail	Bay	1	 Fantail	Creek	 20	 36°	31.4407ʹ	S;	175°	19.7724ʹ	E	
Fantail	Bay	2	 Fantail	Creek	 30	 36°	31.3968ʹ	S;	175°	19.8086ʹ	E	
Fantail	Bay	3	 Fantail	Creek	 40	 36°	31.3723ʹ	S;	175°	19.8708ʹ	E	
Cascades	1	 Waitakere	River	 40	 36°	53.1696ʹ	S;	174°	31.1000ʹ	E	
Cascades	2	 Waitakere	River	 50	 36°	53.3037ʹ	S;	174°	31.5646ʹ	E	
Cascades	3	 Toetoeroa	Stream	 60	 36°	53.4312ʹ	S;	174°	31.8257ʹ	E	
Piha	1	 Marawhara	Stream	 10	 36°	56.4202ʹ	S;	174°	28.0262ʹ	E	
Piha	2	 Whakatai	Stream	 15	 36°	56.3287ʹ	S;	174°	28.0278ʹ	E	
Piha	3	 Marawhara	Stream	 15	 36°	56.4127ʹ	S;	174°	28.1069ʹ	E	
Te	Puru	1	 Te	Puru	Stream	 30	 37°	02.7119ʹ	S;	175°	32.0251ʹ	E	
Te	Puru	2	 Te	Puru	Stream	 30	 37°	02.7038ʹ	S;	175°	32.0970ʹ	E	
Te	Puru	3	 Te	Puru	Stream	tributary	 30	 37°	02.6978ʹ	S;	175°	32.0232ʹ	E	
Hunua	1	 Wairoa	River	tributary	 130	 37°	06.7275ʹ	S;	175°	07.4709ʹ	E	
Hunua	2	 Wairoa	River	tributary	 110	 37°	06.7598ʹ	S;	175°	07.3584ʹ	E	
Hunua	3	 Wairoa	River	tributary	 130	 37°	06.5447ʹ	S;	175°	07.2315ʹ	E	
Port	Waikato	1	 Soroka	Stream*	 170	 37°	21.8313ʹ	S;	174°	47.6460ʹ	E	
Port	Waikato	2	 Soroka	Stream*	 160	 37°	21.7370ʹ	S;	174°	47.5144ʹ	E	
Port	Waikato	3	 Soroka	Stream*	 140	 37°	21.6798ʹ	S;	174°	47.3999ʹ	E	
Waitawheta	1	 Waitawheta	River	tributary	 120	 37°	26.4893ʹ	S;	175°	44.7207ʹ	E	
Waitawheta	2	 Waitawheta	River	 90	 37°	26.2391ʹ	S;	175°	44.8099ʹ	E	
Waitawheta	3	 Waitawheta	River	 90	 37°	26.3321ʹ	S;	175°	44.7374ʹ	E	
Te	Tapui	1	 Piakonui	Stream	tributary	 150	 37°	49.0271ʹ	S;	175°	37.6974ʹ	E	
Te	Tapui	2	 Piakonui	Stream	tributary	 160	 37°	49.0975ʹ	S;	175°	37.5711ʹ	E	
Te	Tapui	3	 Piakonui	Stream	tributary	 170	 37°	49.0808ʹ	S;	175°	37.5194ʹ	E	
Pirongia	1	 Kaniwhaniwha	Stream	 120	 37°	56.2479ʹ	S;	175°	04.4052ʹ	E	
Pirongia	2	 Blue	Bill	Stream	 125	 37°	56.3339ʹ	S;	175°	04.3380ʹ	E	
Pirongia	3	 Blue	Bill	Stream	tributary	 130	 37°	56.3713ʹ	S;	175°	04.3684ʹ	E	
Rotorua	1	 Ohaupara	Stream	 360	 37°	57.6548ʹ	S;	176°	10.2368ʹ	E	
Rotorua	2	 Ohaupara	Stream	 365	 37°	57.6258ʹ	S;	176°	10.0492ʹ	E	
Rotorua	3	 Ohaupara	Stream	 370	 37°	57.6368ʹ	S;	176°	09.9233ʹ	E	
Tokoroa	1	 Okahukura	Stream	 545	 38°	24.1379ʹ	S;	175°	29.5192ʹ	E	
Tokoroa	2	 Okahukura	Stream	tributary	 550	 38°	24.0541ʹ	S;	175°	29.5218ʹ	E	
Tokoroa	3	 Okahukura	Stream	 550	 38°	24.0475ʹ	S;	175°	29.5498ʹ	E	
Whareorino	1	 Mangaotaki	River	tributary	 320	 38°	24.6887ʹ	S;	174°	49.4355ʹ	E	
Whareorino	2	 Mangaotaki	River	tributary	 335	 38°	24.7266ʹ	S;	174°	49.3966ʹ	E	




Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Pureora	1	 Pangopangonui	Stream	 445	 38°	38.3997ʹ	S;	175°	29.8494ʹ	E	
Pureora	2	 Pangopangonui	Stream	 450	 38°	38.3754ʹ	S;	175°	29.8755ʹ	E	
Pureora	3	 Pangopangonui	Stream	 455	 38°	38.3920ʹ	S;	175°	29.9312ʹ	E	
Waikaremoana	1	 Aniwaniwa	River	tributary	 635	 38°	44.5546ʹ	S;	177°	10.3758ʹ	E	
Waikaremoana	2	 Aniwaniwa	River	tributary	 640	 38°	44.6049ʹ	S;	177°	10.3573ʹ	E	
Waikaremoana	3	 Ruapapa	Stream	 600	 38°	45.2745ʹ	S;	177°	09.7221ʹ	E	
Gisborne	1	 Te	Arai	Stream	 190	 38°	49.5695ʹ	S;	177°	47.3600ʹ	E	
Gisborne	2	 Te	Arai	Stream	 200	 38°	49.6920ʹ	S;	177°	47.3758ʹ	E	
Gisborne	3	 Te	Arai	Stream	 220	 38°	49.8144ʹ	S;	177°	47.4096ʹ	E	
Kotare	1	 Kotare	Stream	 130	 38°	51.7413ʹ	S;	174°	46.7040ʹ	E	
Kotare	2	 Kotare	Stream	 135	 38°	51.7884ʹ	S;	174°	46.7045ʹ	E	
Kotare	3	 Kotare	Stream	 140	 38°	51.8280ʹ	S;	174°	46.7317ʹ	E	
Pouiatoa	1	 Waitara	River	tributary	 110	 39°	07.4051ʹ	S;	174°	30.7685ʹ	E	
Pouiatoa	2	 Waitara	River	tributary	 115	 39°	07.4058ʹ	S;	174°	30.7123ʹ	E	
Pouiatoa	3	 Waitara	River	tributary	 120	 39°	07.3997ʹ	S;	174°	30.6379ʹ	E	
Taranaki	1	 Waiongana	Stream	 595	 39°	14.7151ʹ	S;	174°	06.9418ʹ	E	
Taranaki	2	 Waiongana	Stream	 600	 39°	14.7353ʹ	S;	174°	06.9185ʹ	E	
Taranaki	3	 Waiongana	Stream	 605	 39°	14.7456ʹ	S;	174°	06.8610ʹ	E	
Timahanga	Station	1	 Mangataramea	Stream	 765	 39°	24.3767ʹ	S;	176°	14.6418ʹ	E	
Timahanga	Station	2	 Mangataramea	Stream	 770	 39°	24.3677ʹ	S;	176°	14.7111ʹ	E	
Timahanga	Station	3	 Mangataramea	Stream	 775	 39°	24.3092ʹ	S;	176°	14.6791ʹ	E	
Rotokohu	1	 Waitotara	River	tributary	 75	 39°	32.5828ʹ	S;	174°	45.7793ʹ	E	
Rotokohu	2	 Waitotara	River	tributary	 80	 39°	32.5941ʹ	S;	174°	45.7447ʹ	E	
Rotokohu	3	 Waitotara	River	tributary	 90	 39°	32.6091ʹ	S;	174°	45.6878ʹ	E	
Sentry	Box	1	 Sentry	Box	Stream	 560	 39°	40.0924ʹ	S;	176°	17.0980ʹ	E	
Sentry	Box	2	 Sentry	Box	Stream	 570	 39°	40.1153ʹ	S;	176°	17.0711ʹ	E	
Sentry	Box	3	 Sentry	Box	Stream	 580	 39°	40.1461ʹ	S;	176°	17.0152ʹ	E	
Makohine	1	 Makohine	Stream	 175	 40°	13.4303ʹ	S;	175°	48.6121ʹ	E	
Makohine	2	 Makohine	Stream	 180	 40°	13.4099ʹ	S;	175°	48.6508ʹ	E	
Makohine	3	 Makohine	Stream	 185	 40°	13.4390ʹ	S;	175°	48.6795ʹ	E	
Waewaepa	1	 Makairo	Stream	 190	 40°	25.2310ʹ	S;	176°	01.6609ʹ	E	
Waewaepa	2	 Makairo	Stream	 195	 40°	25.2504ʹ	S;	176°	01.6852ʹ	E	







Collingwood	1	 Kaituna	River	tributary	 100	 40°	42.6848ʹ	S;	172°	34.1879ʹ	E	
Collingwood	2	 Kaituna	River	 50	 40°	42.7996ʹ	S;	172°	34.1097ʹ	E	
Collingwood	3	 Little	Granity	Creek	 40	 40°	43.0184ʹ	S;	172°	34.8031ʹ	E	
Eketahuna	1	 Makakahi	River	 360	 40°	42.9056ʹ	S;	175°	35.7335ʹ	E	
Eketahuna	2	 Makakahi	River	 360	 40°	42.9094ʹ	S;	175°	35.6150ʹ	E	
Eketahuna	3	 Makakahi	River	 360	 40°	42.9102ʹ	S;	175°	35.5078ʹ	E	
Totaranui	1	 Totaranui	Stream	 25	 40°	49.9072ʹ	S;	172°	59.5951ʹ	E	
Totaranui	2	 Totaranui	Stream	 30	 40°	49.9634ʹ	S;	172°	59.5574ʹ	E	
Totaranui	3	 Totaranui	Stream	 35	 40°	49.9601ʹ	S;	172°	59.4812ʹ	E	
Carterton	1	 Fern	Stream	(Waiohine	R.)	 160	 40°	59.7199ʹ	S;	175°	23.3429ʹ	E	
Carterton	2	 Fern	Stream	(Waiohine	R.)	 160	 40°	59.7354ʹ	S;	175°	23.3534ʹ	E	
Carterton	3	 Fern	Stream	(Waiohine	R.)	 165	 40°	59.7188ʹ	S;	175°	23.3978ʹ	E	
Harvey	Bay	1	 Harvey	Bay	Stream*	 30	 41°	07.3670ʹ	S;	173°	44.3923ʹ	E	
Harvey	Bay	2	 Harvey	Bay	Stream*	 40	 41°	07.3880ʹ	S;	173°	44.3139ʹ	E	
Harvey	Bay	3	 Harvey	Bay	Stream*	 50	 41°	07.4532ʹ	S;	173°	44.2689ʹ	E	
Richmond	1	 Elvy	Stream	(Pelorus	R.)	 35	 41°	18.3083ʹ	S;	173°	33.3312ʹ	E	
Richmond	2	 Elvy	Stream	(Pelorus	R.)	 40	 41°	18.3564ʹ	S;	173°	33.3258ʹ	E	
Richmond	3	 Elvy	Stream	(Pelorus	R.)	 45	 41°	18.4336ʹ	S;	173°	33.3544ʹ	E	
Robertson	1	 Pukaka	Stream	 75	 41°	22.9729ʹ	S;	174°	00.9612ʹ	E	
Robertson	2	 Pukaka	Stream	 75	 41°	22.9245ʹ	S;	174°	00.9999ʹ	E	
Robertson	3	 Pukaka	Stream	 75	 41°	22.8872ʹ	S;	174°	00.9986ʹ	E	
Motueka	1	 Conor	Creek	 340	 41°	27.5588ʹ	S;	172°	34.2700ʹ	E	
Motueka	2	 Wangapeka	River	 280	 41°	26.4891ʹ	S;	172°	35.1002ʹ	E	
Motueka	3	 Granity	Creek	 360	 41°	28.3505ʹ	S;	172°	34.2598ʹ	E	
Avon	Valley	1	 Five	Mile	Stream	 460	 41°	46.1435ʹ	S;	173°	33.3767ʹ	E	
Avon	Valley	2	 Five	Mile	Stream	 465	 41°	46.1398ʹ	S;	173°	33.3428ʹ	E	
Avon	Valley	3	 Five	Mile	Stream	 470	 41°	46.1449ʹ	S;	173°	33.3046ʹ	E	
Lyell	1	 Lyell	Creek	 90	 41°	47.7663ʹ	S;	172°	03.1053ʹ	E	
Lyell	2	 Lyell	Creek	 95	 41°	47.6840ʹ	S;	172°	03.2163ʹ	E	
Lyell	3	 Lyell	Creek	 100	 41°	47.7083ʹ	S;	172°	03.2730ʹ	E	
Rotoiti	1	 Speargrass	Creek	tributary	 860	 41°	49.7450ʹ	S;	172°	47.7665ʹ	E	
Rotoiti	2	 Speargrass	Creek	 790	 41°	49.9009ʹ	S;	172°	47.2977ʹ	E	
Rotoiti	3	 Speargrass	Creek	 800	 41°	49.9807ʹ	S;	172°	47.2028ʹ	E	
Reefton	1	 Lankey	Creek	 230	 42°	08.7247ʹ	S;	171°	54.1033ʹ	E	
Reefton	2	 Lankey	Creek	 235	 42°	08.7327ʹ	S;	171°	54.1482ʹ	E	
Reefton	3	 Lankey	Creek	tributary	 240	 42°	08.6875ʹ	S;	171°	54.2797ʹ	E	
Mororimu	1	 Mororimu	Stream	 20	 42°	12.9031ʹ	S;	173°	51.9845ʹ	E	
Mororimu	2	 Mororimu	Stream	 30	 42°	12.8308ʹ	S;	173°	51.9021ʹ	E	
Mororimu	3	 Mororimu	Stream	 40	 42°	12.8208ʹ	S;	173°	51.8016ʹ	E	
Blackball	1	 Moonlight	Creek	 175	 42°	16.2831ʹ	S;	171°	27.5871ʹ	E	
Blackball	2	 Moonlight	Creek	 180	 42°	16.2270ʹ	S;	171°	27.4728ʹ	E	
Blackball	3	 Moonlight	Creek	tributary	 210	 42°	16.1616ʹ	S;	171°	27.4700ʹ	E	
Molesworth	1	 (Fowler)	Pass	Stream	 955	 42°	18.8523ʹ	S;	172°	45.5819ʹ	E	
Molesworth	2	 (Fowler)	Pass	Stream	 965	 42°	18.8742ʹ	S;	172°	45.4602ʹ	E	
Molesworth	3	 (Fowler)	Pass	Stream	 975	 42°	18.8086ʹ	S;	172°	45.3389ʹ	E	
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Table	A1.5		Zone	5	survey	sampling	locations,	sites	and	altitudes.	*	Denotes	informal	stream	name.	
Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Lewis	Pass	1	 Garnet	Stream	A*	 650	 42°	31.3561ʹ	S;	172°	24.4295ʹ	E	
Lewis	Pass	2	 Boyle	River	 620	 42°	31.3006ʹ	S;	172°	24.4520ʹ	E	
Lewis	Pass	3	 Garnet	Stream	B*	 640	 42°	31.3542ʹ	S;	172°	24.4836ʹ	E	
Brunner	1	 Eastern	Hohonu	River	 195	 42°	38.8477ʹ	S;	171°	21.1849ʹ	E	
Brunner	2	 Eastern	Hohonu	River	 200	 42°	38.9194ʹ	S;	171°	21.2445ʹ	E	
Brunner	3	 Eel	Creek	 190	 42°	38.6055ʹ	S;	171°	22.1135ʹ	E	
Hawkswood	1	 Big	Bush	Gully	Stream*	 60	 42°	39.9619ʹ	S;	173°	25.2261ʹ	E	
Hawkswood	2	 Big	Bush	Gully	Stream*	 65	 42°	39.9854ʹ	S;	173°	25.1757ʹ	E	
Hawkswood	3	 Big	Bush	Gully	Stream*	 70	 42°	39.9883ʹ	S;	173°	25.1099ʹ	E	
Arthurs	Pass	1	 Bealey	River	tributary	 940	 42°	54.8617ʹ	S;	171°	32.8567ʹ	E	
Arthurs	Pass	2	 Bealey	River	 980	 42°	54.8332ʹ	S;	171°	32.5729ʹ	E	
Arthurs	Pass	3	 Bealey	River	 1000	 42°	54.8336ʹ	S;	171°	32.4759ʹ	E	
Mt	White	Station	1	 Peacock	Stream*	 550	 42°	59.5931ʹ	S;	171°	47.6565ʹ	E	
Mt	White	Station	2	 Andrews	Stream	 550	 42°	59.4097ʹ	S;	171°	47.7874ʹ	E	
Mt	White	Station	3	 Andrews	Stream	 555	 42°	59.2975ʹ	S;	171°	47.8514ʹ	E	
Harihari	1	 Hercules	Creek	 115	 43°	10.7463ʹ	S;	170°	27.2997ʹ	E	
Harihari	2	 Hercules	Creek	 125	 43°	10.7817ʹ	S;	170°	27.3123ʹ	E	
Harihari	3	 Hercules	Creek	 130	 43°	10.8081ʹ	S;	170°	27.3319ʹ	E	
Oxford	1	 Coopers	Creek	East	Br.	 370	 43°	15.6343ʹ	S;	172°	05.7080ʹ	E	
Oxford	2	 Coopers	Creek	East	Br.	 375	 43°	15.5790ʹ	S;	172°	05.6777ʹ	E	
Oxford	3	 Coopers	Creek	East	Br.	 380	 43°	15.5266ʹ	S;	172°	05.6763ʹ	E	
Porters	Pass	1	 Coach	Stream	 670	 43°	18.4067ʹ	S;	171°	45.3703ʹ	E	
Porters	Pass	2	 Coach	Stream	 680	 43°	18.4082ʹ	S;	171°	45.3082ʹ	E	
Porters	Pass	3	 Coach	Stream	 690	 43°	18.3762ʹ	S;	171°	45.2008ʹ	E	
Mt	Somers	1	 Bowyers	Stream	 455	 43°	37.6430ʹ	S;	171°	25.0520ʹ	E	
Mt	Somers	2	 Bowyers	Stream	 465	 43°	37.6685ʹ	S;	171°	24.9457ʹ	E	
Mt	Somers	3	 Bowyers	Stream	 470	 43°	37.6763ʹ	S;	171°	24.8838ʹ	E	
Paringa	1	 Jamie	Creek	 25	 43°	43.4105ʹ	S;	169°	24.8577ʹ	E	
Paringa	2	 Jamie	Creek	 35	 43°	43.4982ʹ	S;	169°	25.0372ʹ	E	
Paringa	3	 Jamie	Creek	 45	 43°	43.5714ʹ	S;	169°	25.1490ʹ	E	
Okuti	1	 Okuti	River	 90	 43°	47.1089ʹ	S;	172°	49.8788ʹ	E	
Okuti	2	 Okuti	River	 100	 43°	47.1350ʹ	S;	172°	49.9705ʹ	E	
Okuti	3	 Okuti	River	 120	 43°	47.0752ʹ	S;	172°	50.1473ʹ	E	
Haast	1	 Harris	Creek	 40	 43°	56.0465ʹ	S;	169°	06.8739ʹ	E	
Haast	2	 Harris	Creek	tributary	 50	 43°	56.0730ʹ	S;	169°	06.8752ʹ	E	
Haast	3	 Harris	Creek	 50	 43°	56.0670ʹ	S;	169°	06.8404ʹ	E	
Jackson	Bay	1	 Martyr	River	tributary	 110	 44°	07.4283ʹ	S;	168°	33.2462ʹ	E	
Jackson	Bay	2	 Martyr	River	tributary	 115	 44°	07.4328ʹ	S;	168°	33.3891ʹ	E	
Jackson	Bay	3	 Martyr	River	tributary	 125	 44°	07.4117ʹ	S;	168°	33.4702ʹ	E	
Twizel	1	 Gretas	Stream	 525	 44°	14.8420ʹ	S;	169°	52.6181ʹ	E	
Twizel	2	 Gretas	Stream	 550	 44°	14.9392ʹ	S;	169°	52.9136ʹ	E	
Twizel	3	 Gretas	Stream	 560	 44°	14.9671ʹ	S;	169°	52.9670ʹ	E	
Tekapo	1	 Dalgety	Stream	 800	 44°	19.7486ʹ	S;	170°	35.1401ʹ	E	
Tekapo	2	 Dalgety	Stream	 780	 44°	19.9952ʹ	S;	170°	35.2820ʹ	E	




Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Rob	Roy	1	 Matukituki	River	West	Br.		 395	 44°	30.2803ʹ	S;	168°	43.3592ʹ	E	
Rob	Roy	2	 Rob	Roy	Stream	 400	 44°	30.1959ʹ	S;	168°	43.2273ʹ	E	
Rob	Roy	3	 Rob	Roy	Stream	 405	 44°	30.1448ʹ	S;	168°	43.2318ʹ	E	
Waimate	1	 Hook	River	(Gunns	Bush)	 230	 44°	39.7521ʹ	S;	170°	58.5609ʹ	E	
Waimate	2	 Hook	River	(Gunns	Bush)	 240	 44°	39.8154ʹ	S;	170°	58.4460ʹ	E	
Waimate	3	 Hook	River	(Gunns	Bush)	 250	 44°	39.8676ʹ	S;	170°	58.3124ʹ	E	
Milford	Sound	1	 Tutoko	River	tributary	1	 90	 44°	40.3535ʹ	S;	167°	58.0029ʹ	E	
Milford	Sound	2	 Tutoko	River	tributary	2	 20	 44°	40.7170ʹ	S;	167°	57.9297ʹ	E	
Milford	Sound	3	 Cleddau	River	 15	 44°	40.7711ʹ	S;	167°	56.4556ʹ	E	
Lindis	Pass	1	 Lindis	River	 390	 44°	41.7804ʹ	S;	169°	29.6219ʹ	E	
Lindis	Pass	2	 Lindis	River	 380	 44°	42.6090ʹ	S;	169°	30.0649ʹ	E	
Lindis	Pass	3	 Lindis	River	 370	 44°	43.1000ʹ	S;	169°	30.2762ʹ	E	
Te	Anau	1	 Boyd	Creek	 310	 45°	08.1730ʹ	S;	167°	57.0052ʹ	E	
Te	Anau	2	 Boyd	Creek	 305	 45°	08.0967ʹ	S;	167°	57.0021ʹ	E	
Te	Anau	3	 Boyd	Creek	 295	 45°	07.9638ʹ	S;	167°	56.8932ʹ	E	
Oamaru	1	 Waianakarua	River	Middle	Br.	 90	 45°	16.3471ʹ	S;	170°	43.8738ʹ	E	
Oamaru	2	 Waianakarua	River	Middle	Br.	 90	 45°	16.2830ʹ	S;	170°	43.8824ʹ	E	
Oamaru	3	 Waianakarua	River	Middle	Br.	 90	 45°	16.2552ʹ	S;	170°	43.7902ʹ	E	
Waikaia	1	 Waikaia	River	 215	 45°	33.2278ʹ	S;	169°	01.2291ʹ	E	
Waikaia	2	 Deer	Creek*	 220	 45°	33.2882ʹ	S;	169°	01.3670ʹ	E	
Waikaia	3	 Post	Office	Creek	 280	 45°	32.7507ʹ	S;	169°	02.5264ʹ	E	
Borland	1	 Pig	Creek	 185	 45°	46.5515ʹ	S;	167°	31.8983ʹ	E	
Borland	2	 Pig	Creek	 180	 45°	46.4753ʹ	S;	167°	32.0216ʹ	E	
Borland	3	 Pig	Creek	 175	 45°	46.4619ʹ	S;	167°	32.2830ʹ	E	
Dunedin	1	 Silver	Stream	 90	 45°	48.4972ʹ	S;	170°	25.3771ʹ	E	
Dunedin	2	 Silver	Stream	 95	 45°	48.3807ʹ	S;	170°	25.4798ʹ	E	
Dunedin	3	 Silver	Stream	tributary	 100	 45°	48.2864ʹ	S;	170°	25.5112ʹ	E	
Black	Gully	1	 Black	Gully	Stream*	 315	 45°	53.6326ʹ	S;	169°	21.1408ʹ	E	
Black	Gully	2	 Black	Gully	Stream*	 310	 45°	53.6486ʹ	S;	169°	21.0832ʹ	E	
Black	Gully	3	 Black	Gully	Stream*	 305	 45°	53.6322ʹ	S;	169°	21.0426ʹ	E	
Gore	1	 Dunsdale	Stream	 105	 46°	07.7772ʹ	S;	168°	36.2096ʹ	E	
Gore	2	 Dunsdale	Stream	 110	 46°	07.6981ʹ	S;	168°	36.2469ʹ	E	
Gore	3	 Dunsdale	Stream	 115	 46°	07.6415ʹ	S;	168°	36.3470ʹ	E	
Otautau	1	 Cascade	Stream	 80	 46°	15.5774ʹ	S;	167°	54.4743ʹ	E	
Otautau	2	 Cascade	Stream	 75	 46°	15.5796ʹ	S;	167°	54.5597ʹ	E	
Otautau	3	 Cascade	Stream	 75	 46°	15.5820ʹ	S;	167°	54.6257ʹ	E	
Invercargill	1	 Ourawera	Stream	tributary	 45	 46°	19.8462ʹ	S;	167°	50.0768ʹ	E	
Invercargill	2	 Ourawera	Stream	tributary	 55	 46°	19.8074ʹ	S;	167°	50.1147ʹ	E	
Invercargill	3	 Ourawera	Stream	tributary	 65	 46°	19.7729ʹ	S;	167°	50.1757ʹ	E	
Catlins	1	 Catlins	River	 45	 46°	27.3525ʹ	S;	169°	28.3899ʹ	E	
Catlins	2	 Catlins	River	tributary	 55	 46°	27.2279ʹ	S;	169°	28.1862ʹ	E	





Location	and	site	 Waterway	 Altitude	(m)	 Latitude;	longitude	(NZGD	2000)	
Bungaree	1	 Golden	Beach	Stream*	 10	 46°	48.3743ʹ	S;	168°	01.3879ʹ	E	
Bungaree	2	 Golden	Beach	Stream*	 15	 46°	48.4013ʹ	S;	168°	01.3878ʹ	E	
Bungaree	3	 Golden	Beach	Stream*	 15	 46°	48.4106ʹ	S;	168°	01.3649ʹ	E	
Oban	1	 Mill	Creek	 35	 46°	53.5758ʹ	S;	168°	06.2229ʹ	E	
Oban	2	 Mill	Creek	 40	 46°	53.5762ʹ	S;	168°	06.0188ʹ	E	
Oban	3	 Mill	Creek	 45	 46°	53.5054ʹ	S;	168°	05.9426ʹ	E	
Rakeahua	1		 Rakeahua	Hut	Creek*	 5	 46°	58.8968ʹ	S;	167°	52.7201ʹ	E	
Rakeahua	2	 SW	Arm	tributary	 5	 46°	58.5076ʹ	S;	167°	54.0877ʹ	E	




























































































Species	 Pairwise	distance	(%)	 SEM	(%)	 Species	pairs	 Geographic	locations	
Zephlebia	borealis	 10.5	 1.1	 6	 3	
Zephlebia	pirongia	 11.8	 1.2	 4	 1	
Zephlebia	nebulosa	 12.9	 1.3	 12	 5	
Zephlebia	versicolor	 14.6	 1.3	 16	 8	
Zephlebia	tuberculata	 15.1	 1.3	 10	 2	
Zephlebia	dentata	 16.1	 1.3	 12	 6	
Zephlebia	spectabilis	 16.2	 1.4	 6	 3	
Zephlebia	inconspicua	 Not	assessed	for	genetic	distance.	No	sequences	available.	
Zephlebia	“sp	1”	 14.5	 1.4	 16	 8	














Species	 Pairwise	distance	(%)	 SEM	(%)	 Species	pairs	 Geographic	locations	
Zephlebia	nebulosa	 14.4	 1.3	 48	 5	
Zephlebia	pirongia	 15.0	 1.4	 16	 1	
Zephlebia	versicolor	 16.6	 1.4	 64	 8	
Zephlebia	tuberculata	 16.7	 1.4	 40	 2	
Zephlebia	dentata	 17.4	 1.4	 48	 6	
Zephlebia	borealis	 18.4	 1.5	 24	 3	
Zephlebia	spectabilis	 18.5	 1.5	 24	 3	
Zephlebia	inconspicua	 Not	assessed	for	genetic	distance.	No	sequences	available.	
Zephlebia	aff.	pirongia	sp.	1	 14.5	 1.4	 16	 1	






















































































































































































































































































































































































Parihakoakoa	 15.4	 114	 0.8	 6.6	 1.80	 12	 79	
Tirikakawa	 18.3	 99	 2.1	 5.8	 1.95	 38	 53	
Awaroa	 16.6	 75	 5.3	 6.2	 2.77	 23	 59	
Haowhenua	 16.1	 100	 7.6	 6.5	 3.01	 29	 54	

























































































































   Parihakoakoa Tirikakawa Awaroa Haowhenua Hut Bay 
   L S L S L S L S L S 
Ephemeroptera Ameletopsidae  Ameletopsis perscitus   ü ü  ü  ü ü  
 Coloburiscidae Coloburiscus humeralis       ü    
 Ichthybotidae  Ichthybotus hudsoni   ü    ü  ü  
 Leptophlebiidae Acanthophlebia cruentata   ü ü ü ü ü ü ü ü 
  Arachnocolus phillipsi  ü  ü  ü  ü ü ü 
  Deleatidium (D.) fumosum   ü ü ü ü     
  Deleatidium (D.) cf. lillii        ü   
  Isothraulus abditus ü ü ü ü  ü  ü ü ü 
  Mauiulus cf. aquilus   ü        
  Neozephlebia scita          ü 
  Zephlebia borealis   ü ü ü ü ü ü ü ü 
  Zephlebia dentata         ü ü 
  Zephlebia inconspicua    ü     ü ü 
  Zephlebia spectabilis        ü   
Plecoptera
  
Austroperlidae Austroperla cyrene    ü    ü   





Olinga feredayi ü  ü ü   ü ü ü ü 
  Pycnocentria funerea        ü   
 Helicopsychidae Helicopsyche zelandica   ü ü ü ü  ü ü ü 
 Hydrobiosidae Hydrobiosis gollanis ü        ü  
  Hydrobiosis parumbripennis   ü        
  Hydrochorema crassicaudatum       ü    
  Psilochorema mimicum ü  ü  ü    ü  
  Tiphobiosis cf. cowiei (♀)       ü    
  Tiphobiosis kleinpastei         ü  
 Hydropsychidae Hydropsyche fimbriata       ü    
 Hydroptilidae Oxyethira albiceps   ü ü ü      
 Leptoceridae Triplectides obsoletus       ü    
Page	215	
	
   Parihakoakoa Tirikakawa Awaroa Haowhenua Hut Bay 
   L S L S L S L S L S 
 Oeconesidae Oeconesus maori         ü ü 
  Pseudoeconesus sp.        ü   
  Tarapsyche olis ü          
 Philopotamidae Hydrobiosella mixta   ü  ü  ü    
 Polycentropodidae Plectrocnemia sp.  ü      ü   
  Polyplectropus altera ü ü ü ü ü ü ü ü ü ü 
Megaloptera Corydalidae Archichauliodes diversus   ü  ü ü ü   ü 
Hemiptera Veliidae Microvelia macgregori  ü      ü  ü 
Coleoptera Hydraenidae Homalaena sp.        ü   
 Hydrophilidae Paracymus sp.          ü 
 Scirtidae Sp. A (hooded type†)  ü         
  Sp. B (narrow type‡)  ü  ü       
Diptera Chironomidae Ablabesmyia mala    ü    ü  ü 
  Orthocladiinae sp.        ü   
  Polypedilum sp.  ü  ü  ü  ü  ü 
 Culicidae Culex pervigilans  ü  ü  ü     
 Dixidae Paradixa harrisi  ü    ü  ü  ü 
 Sciomyzidae         ü   
 Tipulidae Eriopterini sp.  ü         
Amphipoda Paracalliopiidae Paracalliope fluviatilis  ü        ü 
Gastropoda Tateidae Potamopyrgus antipodarum  ü  ü  ü  ü  ü 
Nematomorpha Gordiidae Gordionus maori      ü     
Oligochaeta Lumbriculidae Lumbriculus variegatus        ü  ü 
 Tubificidae Limnodrilus udekemianus      ü     
Tricladida Dugesiidae Neppia sp.          ü 
* The marine caddisfly Philanisus plebeius (Chathamiidae) was also collected in light traps at three streams (see Methods). 
† as in Figure 183 of Winterbourn et al. (2006) 






Stream/Creek	 Benthic	taxa	 EPTM	at	lights	 Total	taxa	
Parihakoakoa	 13	 6	 17	
Tirikakawa	 18	 16	 24	
Awaroa	 16	 10	 19	
Haowhenua	 24	 12	 32	
Hut	Bay	 22	 16	 27	





































Taxon/Group	 Hauturu	 Coromandel	 Auckland	 Whangarei	
Total	taxa	 46	 52	 81	 80	
EPT	taxa	 27	 29	 40	 38	
Diptera	 8	 9	 17	 15	
Mollusca	 1	 2	 5	 6	














	 Zephlebia	 Coloburiscus	 Hydropsyche	 Deleatidium	
Arachnocolus	 Deleatidium	 Deleatidium	 Zephlebia	
Hydropsyche	 Chironominae	 Potamopyrgus	 Potamopyrgus	
Deleatidium	 Potamopyrgus	 Coloburiscus	 Coloburiscus	




















Taxon P-value Region 
Plectrocnemia 0.003 Hauturu 
Isothraulus 0.004 Hauturu 
Arachnocolus 0.009 Hauturu 
Polyplectropus 0.012 Hauturu 
Culex 0.043 Hauturu 
Limonia 0.028 Auckland 
Hexatomini 0.016 Whangarei 
Oligochaeta 0.021 Whangarei 
Mauiulus 0.031 Whangarei 
Triplectides 0.031 Whangarei 
	
Discussion	
Sixty-five	aquatic	invertebrate	species	have	now	been	reported	from	Hauturu/Little	Barrier	Island.	Thirty-
nine	of	these	were	recorded	by	Wise	(1956)	and/or	Winterbourn	(1964),	one	(Paratya	curvirostris)	
during	fish	surveys	in	May	2000	(NZFFD	2018)	and	the	remaining	25	were	recorded	for	the	first	time	in	
the	present	study.	However,	three	stoneflies	(Acroperla	trivacuata,	Zelandoperla	sp.,	and	Zelandobius	
sp.),	three	mayflies	(Deleatidium	(D.)	myzobranchia,	Zephlebia	versicolor	and	Nesameletus	ornatus)	and	
larvae	belonging	to	the	dipteran	family	Ceratopogonidae,	all	of	which	were	recorded	in	1963,	were	not	
found	in	2014.	The	mosquito	Aedes	antipodeus,	reported	by	Wise	(1956),	was	not	recorded	in	either	of	
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the	two	subsequent	surveys.	Absence	in	2014	of	nymphs	of	at	least	two	of	the	three	stonefly	species	
may	be	a	reflection	of	their	life	cycles	as	Winterbourn	(1966)	found	that	adults	of	A.	trivacuata	and	Z.	
decorata	had	completed	emergence	in	January	in	the	Auckland	region.	Nymphs	attributed	to	Z.	
versicolor	in	1963	may	have	been	those	of	Z.	spectabilis,	a	species	with	a	broadly	similar	appearance	
described	by	Towns	(1983)	and	found	on	Hauturu	in	the	present	study.	Nymphs	of	D.	(D.)	myzobranchia	
are	known	from	fast-flowing	water	(Towns	&	Peters	1996),	conditions	not	present	during	the	2014	study;	
thus	they	may	only	be	found	further	upstream	during	times	of	low	flow.	Nymphs	of	Nesameletus	ornatus	
and	Zephlebia	versicolor,	which	have	been	recorded	on	Hauturu,	as	well	as	others	such	as	Z.	nebulosa	
and	Deleatidium	(D.)	angustum,	which	have	not,	are	all	known	from	small	streams	and	streamlets	
amongst	organic	detritus	and	trailing	vegetation	(Towns	&	Peters	1996;	Hitchings	&	Staniczek	2003)	and	
therefore	could	potentially	occur	higher	in	the	catchments	of	Hauturu	streams.	Our	sampling	was	
confined	to	the	lower	reaches	of	each	stream	for	logistical	reasons.	To	refine	the	Hauturu	faunal	list	
further,	small	streams	in	the	upper	reaches	would	be	valuable	habitats	to	sample,	and	seepages	and	
springs	would	be	worth	including	as	they	have	been	known	to	contribute	considerably	to	stream	faunal	
lists	(Collier	&	Smith	2006).	Additionally,	the	inclusion	of	passive	intercept	traps	(e.g.	Malaise	traps)	could	
help	sample	species	occupying	habitats	that	are	difficult	to	sample	like	seeps,	and	are	also	not	attracted	
to	lights	in	light	traps.	
No	species	unique	to	Hauturu	were	identified	in	the	2014	survey.	Rather	the	stream	fauna	consisted	
largely	of	species	that	are	typically	found	in	the	northern	half	of	the	North	Island,	or	are	common	species	
with	widespread	distributions	within	New	Zealand.	Examples	of	the	former	are	the	mayflies	
Acanthophlebia	cruentata,	Arachnocolus	phillipsi,	Isothraulus	abditus,	Mauiulus	aquilus,	Zephlebia	
borealis	and	Z.	inconspicua,	whereas	widespread	species	found	included	the	stoneflies	Stenoperla	
prasina	and	Austroperla	cyrene,	the	dobsonfly	Archichauliodes	diversus,	two	mayflies	Deleatidium	(D.)	
fumosum	and	D.	(D.)	cf.	lillii	and	the	snail	Potamopyrgus	antipodarum.	Our	record	of	the	nematomorph	
Gordionus	maori	is	interesting	as	it	is	a	recently	described	species	known	previously	only	from	the	South	
Island	(Yadav	et	al.	2018).	Sixteen	of	the	24	mayflies	recorded	by	Towns	(1987)	from	Great	Barrier	Island,	
which	lies	about	20	km	east	of	Hauturu,	were	found	on	Hauturu.	However,	Atalophlebioides	cromwelli	
and	two	Austroclima	species	that	have	been	found	on	Great	Barrier	and	elsewhere	in	the	northern	North	
Island	(Towns	1987;	Towns	&	Peters	1996)	were	not	recorded	on	Hauturu.	
Although	streams	on	Hauturu	are	ephemeral,	or	intermittent,	in	the	sense	that	flow	is	periodically	
disrupted	so	that	surface	water	is	absent	or	confined	to	pools,	it	was	apparent	that	the	invertebrate	
fauna	is	not	characterised	by	ephemeral	stream	specialists	per	se,	but	rather	a	subset	of	species	found	in	
perennial	and	intermittent	streams	on	the	adjacent	mainland.	This	finding	is	consistent	with	that	of	
Storey	et	al.	(2011)	who	found	that	the	invertebrate	fauna	in	both	pools	and	flowing	waters	of	
ephemeral	headwater	streams	in	the	Auckland	region	were	similar	to	those	in	adjacent	perennial	
streams.	As	many	of	the	species	found	in	pools	on	Hauturu	inhabit	riffles	elsewhere,	they	would	be	
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expected	to	colonise	them	on	Hauturu	when	flowing	water	is	present.	At	the	time	of	the	1963	stream	
survey	on	Hauturu	surface	flow	was	greater	than	in	2014,	enabling	both	riffles	and	pools	to	be	sampled	
in	Awaroa	and	Tirikakawa	streams	(Winterbourn	1964).	Thus,	of	the	16	species	identified	by	
Winterbourn	(1964)	from	riffles	in	those	two	streams,	10	were	also	found	in	pools	in	1963,	and	11	of	
them	inhabited	pools	in	2014.	These	observations	provide	further	support	for	the	notion	that	numerous	
members	of	the	riffle	fauna	move	into	pools	when	flow	declines.	
Species	lists	and	presence-absence	clustering	indicated	that	the	five	Hauturu	streams	shared	a	large	
number	of	invertebrate	species,	not	surprisingly,	given	their	close	proximity	within	native	forest	and	
their	physico-chemical	similarity.	Parihakoakoa,	the	smallest	stream,	had	the	most	distinctive	fauna,	as	in	
1963	(Winterbourn	1964).	In	2014	the	lowest	dissolved	oxygen	concentration	and	high	conductivity	were	
found	in	its	pools,	and	its	stream	channel	was	the	most	unstable	as	indicated	by	its	relatively	high	
Pfankuch	index	score,	together	suggesting	that	Parihakoakoa	Stream	may	provide	the	most	demanding	
physico-chemical	environment	for	aquatic	invertebrates.	In	particular,	the	low	dissolved	oxygen	
concentrations	in	pools	during	periods	of	low	flow	may	prevent	populations	of	some	species	from	
becoming	established,	while	its	smaller,	less	stable	substrata	may	preclude	colonisation	by	some	species.	
Thus,	no	stoneflies	or	megalopterans,	and	only	two	of	the	6–9	mayfly	species	collected	from	the	other	
four	streams,	were	found	there.	Nymphs	of	Isothraulus	abditus,	one	of	the	two	mayflies	found	in	
Parihakoakoa	Stream,	inhabit	pools	and	backwaters	and	were	found	at	DO	concentrations	as	low	as	1.7	g	
m-3	in	a	stream	near	Whangarei	(Pohe	et	al.	2019).	Their	presence	in	Parihakoakoa	Stream	is	in	line	with	
these	findings	and	supports	the	suggestion	that	they	can	tolerate	conditions	of	low	dissolved	oxygen.	
Less	is	known	about	the	habitat	of	Arachnocolus	phillipsi,	the	other	mayfly	found	in	Parihakoakoa	
Stream,	although	Towns	and	Peters	(1979,	1996)	reported	that	nymphs	were	most	abundant	in	slow-
flowing	reaches	of	first	order	streams	on	wood,	leaves	and	vegetation	trailing	in	the	water.	Towns	(1987)	
also	found	nymphs	of	A.	phillipsi	with	those	of	I.	abditus	and	Zephlebia	borealis	on	wood	and	leaves	in	
pools	of	first	order	streams	on	Great	Barrier	Island	as	well	as	on	a	variety	of	organic	and	inorganic	
substrata	in	larger	streams.	
	Our	comparison	of	the	invertebrate	fauna	of	Hauturu	streams	with	stream	faunas	in	three	adjacent	
parts	of	the	North	Island	mainland	showed	that	the	Hauturu	streams	were	grouped	together	in	
ordination	space,	whereas	streams	in	the	Auckland,	Whangarei	and	Coromandel	regions	of	the	mainland	
formed	a	separate,	partially	overlapping,	cluster.	Taxonomic	richness	of	the	Hauturu	fauna	(all	streams	
combined)	was	also	substantially	lower	than	that	found	in	the	Auckland	and	Whangarei	groups	of	
streams	(46	taxa	vs	81	and	80	taxa,	respectively),	although	only	six	more	species	were	found	in	the	
Coromandel	group	of	streams	than	on	Hauturu.	These	faunal	differences	may	largely	reflect	the	
morphology	of	the	streams,	rather	than	an	inability	of	species	to	colonise	them.	Thus,	Hauturu	streams	
have	limited	or	no	low-gradient	downstream	reaches,	in	contrast	to	most	mainland	streams.	Low-
gradient	reaches	provide	habitats	for	a	number	of	species	that	have	not	been	found	on	Hauturu	but	have	
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been	reported	in	streams	in	the	other	three	regions.	Among	them	are	the	caddisflies	Pycnocentrodes	and	
Hudsonema,	the	damselfly	Austrolestes,	molluscs	other	than	Potamopyrgus	antipodarum,	small	
Crustacea	(Amphipoda	other	than	Paracalliope	fluviatilis,	Copepoda,	Isopoda	and	Ostracoda),	the	
crayfish	Paranephrops	planifrons,	leeches	(Hirudinea)	and	nemertean	worms.	
Conclusions	
Our	survey	of	five	streams	on	Hauturu	resulted	in	the	addition	of	25	new	species	records,	bringing	the	
total	number	of	aquatic	invertebrates	known	from	the	island	to	65.	Stream	faunas	on	Hauturu	are	
dominated	by	the	immature	stages	of	insects	including	a	notably	high	diversity	of	Ephemeroptera.	
Despite	its	relatively	small	size	and	island	status,	its	isolation	does	not	appear	to	have	been	a	significant	
barrier	to	colonisation.	Thus,	the	stream	fauna	of	Hauturu	resembles	the	faunas	of	comparable	forest	
streams	on	the	nearby	mainland	in	accordance	with	our	primary	hypothesis.	However,	the	notable	
absence	of	some	species	does	make	the	fauna	different,	and	at	least	in	part	may	be	a	consequence	of	a	
relative	absence	of	low-gradient	habitat	in	the	form	of	downstream	reaches.	The	ephemeral	nature	of	
Hauturu	streams	appears	to	have	little	effect	on	the	species	composition	of	the	invertebrate	fauna,	
which	resembles	that	of	many	ephemeral	and	perennial	streams	in	the	Auckland	region	(Storey	et	al.	
2011)	and	hence	is	consistent	with	the	results	of	an	increasing	number	of	studies	elsewhere	(Datry	et	al.	
2017).	
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